WORKABLE, PLASTIC concrete mixes made with Atlas Duraplastic Cement helped speed construction of both structural and 
paving portions of Ohio State Highway, Beechmont Levee Project at Cincinnati, O. Contr.: Vest & Bartell, Cincinnati. 


Why will this concrete last longer? 


Both paving and structures are built to last longer 
... when they're made with Atlas Duraplastic* air- 
entraining portland cement. For Atlas Duraplastic 
cement gives concrete greater durability . . . fortifies 
it against freezing-thawing weather and scaling 
caused by de-icing salts. 


Atlas Duraplastic cement also gives concrete mixes 
greater workability that aids proper placement . . . 
gives them more cohesiveness to resist segregation. 
Paving jobs finish easily, and in structural concrete, 
surface appearance is improved. 


AIR-ENTRAINING PORTLAND 


YET DURAPLASTIC COSTS NO MORE than regular 
cement — requires no unusual changes in procedure. 
Complies with ASTM and Federal Specifications. 
For descriptive booklet, write: 


UNIVERSAL ATLAS CEMENT COMPANY 


UNITED STATES STEEL (cy CORPORATION SUBSIDIARY 


100 PARK AVENUE, NEW YORK 17, N. y. 
Albany + Birmingham + Boston + Chicago + Dayton + Kansas City + Milwaukee 
Minneapolis + New York + Philadelphia + Pittsburgh + St. Louis » Waco 


*“DURAPLASTIC?” is the registered trade-mark of the air-entraining 
portland cement manufactured by Universal Atlas Cement Company. 


CE-D-179-C 


MAKES BETTER CONCRETE AT NO EXTRA COST 


United States Steel Hour—Televised on alternate Wednesdays—See your local newspaper for time and station. 


i 


FORT WAYNE, IND. /¢ two 


for better water service throughout the community 


TTSBURGH-DES MOINES Ze 
CME 
Two strategically-located million-gallon P-DM 
dial Cone Tanks ide bal d 


Pittsburgh-Des Moines Elevated Steel Tank 
types are detailed in new catalog just off 
the press. Write for your copy! 


PITTSBURGH-DES MOINES STEEL Company 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Sales Offices at: 


PITTSBURGH (25).......... 3470 Neville Island DES MOINES (8)........ 971 Tuttle Street 
NEWARK (2)........ 251 Industrial Office Bidg. DALLAS (1).... 1275 Praetorian Bidg. 
CHICAGO (3)....1274 First National Bank or ow! eae 578 Lane Street 
LOS ANGELES (48)........ 6399 Wilshire Bivd. SANTA CLARA, CAL....... 677 Alviso Road 
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NEW USE FOR GRATING -- SUN SHADES FOR MODERN SCHOOLS 


Light aluminum grating for SUN SHADES on schools is in perfect harmony with modern school design — allows 
80% passage of light and air without the accompanying penetrating rays of the sun. Because they are aluminum 
they are maintenance-free. Furthermore, they provide a permanent working platform for easy access to windows. 


Only the finest precision manufacturing would satisfy the architect who designed the school shown here. BORDEN 
is recognized as a leader in quality custom-manufactured gratings, in ferrous and non-ferrous metals. 


Other uses for grating in school design: Areaways, boiler rooms, laboratories, gridiron catwalks in auditoriums 
and gymnasiums, footscrapers and window guards. 


BORDEN METAL PRODUCTS CO. 
Gentlemen: 
Please send me BORDEN Catalog AT254 


Write for complete 
information on BORDEN 
All/Weld, Pressure Locked, and Riveted Floor 
Gratings in this FREE 8-page catalog 


BORDEN METAL PRODUCTS CO. 


845 GREEN LANE Elizabeth 2-6410 ELIZABETH, N. J. 
SOUTHERN PLANT—LEEDS, ALA. — MAIN PLANT—UNION, N. J. 
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Installing 6-inch Mechanical Joint cast iron pipe for pressure sewer 
river crossing to sewage treatment plant ot Marquette, Mich. 


pan 


If you were to put your own money in 
a pipeline that should be as nearly 


permanent as brains, hands and ma- 
chines could make it, what pipe would 
you buy? Cast Iron Pipe, undoubtedly! 
And why? Because cast iron mains are 
in their second century of service in 
nearly seventy cities. Modernized 
cast iron pipe, as made today, is even 
tougher and stronger. Since everybody 
pays taxes, one way or another, every- 
body benefits when you install long- 
lived cast iron pipe. For further infor- 
mation, write Cast Iron Pipe Research 
Association, 122 So. Michigan Avenue, 
Chicago 3. 


® 


\, About four miles of 16-inch Me- 

44, chanical Joint cast iron pipe 

being installed for water line 
at Orlando, Florida. 
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Laying 16-inch cast iron pipe for water line to new 
Caterpillar Tractor Company plant at Decatur, Illinois. 


Tieing-in 16” Cement-lined cast iron feeder 
main with 133-year old cast iron water main 
in Philadelphia. 


Laying 21,000 feet of 6” to 12” cast iron pipe 
for water main extension at North Brunswick 
Township, N. J. 


SERVES FOR CENTURIES... 
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STEEL PILES 


... easily extended 
right on the job 


All it takes is a fast, simple weld to 
extend Monotube steel piles to any 
required length. Either standard 
sections, or for added economy, 
cut-offs from previously driven 
piles can be used. And while one 
pile is being extended, driving con- 
tinues on an adjacent pile. There’s 


no lost time! 


Here’s another important point to 
remember . .. Monotubes combine 
light weight and ease of handling 
with cold-rolled strength for faster 
driving .. . and at lower cost! On 
most jobs, driving can be handled 
quickly, easily by light, mobile rigs. 
Find out for yourself how Mono- 
tube piles save time and money on 
alltypes of foundation work. Write 
today to The Union Metal Manu- 
facturing Company, Canton 5, 
Ohio, for your copy of Catalog 
No. 81. 


1906 Kiflicth -Inniversary 


Monotube Foundation Piles U N IO N 
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Emphasize the Engineering Advantages 
of Irving Bridge Decking. 


IRVING DECKING is 80% open, self-cleaning and self-draining, 
non-floating, not affected by wind pressure, lightweight, strong, 
safe, practically self-maintaining. 


ONLY IRVING OFFERS you over 50 years of experience in quality produc- 
tion and sound application of open mesh metal flooring. Take advantage 
of it! Write for new engineering data catalog covering all fields of 


application. 


“A FITTING GRATING FOR EVERY PURPOSE” 


Manufacturers of Riveted, Pressure-Locked, and Welded Gratings. 


_.«- Sidewalk Grating for Bridges, Gutter Catch Basin 
" Covers, Armourings for Heavy Duty Floors, Trucking 
Aisles, Loading Platforms, Boiler Room and Plant 
Flooring, Catwalks, Runways, Stair Treads, Sidewalk 
Grating, Tree Guards, Balcony Flooring, Airfield 


IRVING “DRYWAY” 
DRAINGRATES 
are 

simple to install, 

easy and inexpensive 
to maintain. 

These safe, clean and 
strong drain covers 
are available in 
Rectangular Mesh 
and Riveted Types. 


VING SUBWAY GRATING 


ESTABLISHED 1902 


+ 


OFFICES and PLANTS at 
ST, LONG ISLAND CITY 1, N.Y. 1808 10th ST., OAKLAND 20, CALIFORNIA 
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COVERED GLASS RETICLE 
Cross and Stadia or other 
patterns on glass —Covered 
for protection and easy 
cleaning 


MULTI-GROOVE AXLE 

AND BEARING prevent 

side play of telescope — 
structurally brace upper 
standards— keep out dust — 
retain lubricants— long-wear- 
ing— simple friction adjustment 


Tangent screws impinge on 1 | 
AGATE BEARINGS giving —— Wa 


smooth operation 


COMPASS NEEDLE cobalt 

steel —square end—high 

retentivity— great directive 
ce 


TAPERED BRONZE 
CENTERS —spindle, socke' 
and shell— hand lapped— 
precisely concentric 


NON-METALLIC HEADS for 
leveling, tangent, clamp and 
pinion screws and eyepiece 
cap (for comfort in extreme 
weather) 


The Gurley Precise Transit 
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SUPERIOR OPTICS made 
in. Gurley’s own optical 
department to precise 
standards— coated for 
increased light transmission 


REVERSION TELESCOPE 

LEVEL —valuable when using 
transit as a level— easily read 
—rapidly, accurately checked 


LEAF-TYPE TANGENT 
SPRINGS smooth acting— 
unaffected by dust and dirt 


INTEGRAL PLATE AND 
STANDARDS structurally 
strong and rigid— no screws 
to loosen 


PLATE LEVELS with 
simplified adjustment 


FORGED LIMB AND 
VERTICAL CIRCLE—high- 
density aluminum alloy 
forging— extremely strong 
sed rigid— graduations on 
grained surface which will 
not tarnish 


PATENTED ENCLOSED 
LEVELING SCREWS 
Replaceable unit— screw 
and bushing 


STANDARD 3hin.-8 thread 
bottom plate and tripod head 


EXTRA RIGID TRIPOD LEGS 


W.& L. E. Gurley, Troy, N. Y. 
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NOT poured or “Pushed in” concrete 
BUT concrete “forged in” by 150,000 foot pound blows! 


if YOU can... 
Insist on the BEST in Foundations 


é Planning construction? Let us help plan your next meeting with a speaker and color slides. > 


FRANKI FOUNDATION COMPANY 


103 PARK AVENUE, NEW YORK 17, N.Y. 
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When the U.S. Gypsum Company of 
Chicago, Illinois, originally planned the 
foundation for the many buildings compris- 
ing their new plant at Stony Point, New 
York, the designs called for reinforced 
concrete footings. Based on their previous 
satisfactory experience with Franki Dis- 
placement Caissons, U.S. Gypsum decided 
to redesign these foundations for Franki 
Caissons and thus actually made substan- 


tial savings in their costs. 


Franki forged 228 displacement caissons 
into the ground with 150,000 foot-pound 
blows. Each caisson had a nominal shaft 
diameter of 22 inches, and was designed to 
carry a 100-ton load. The caissons varied 
in length from 11 to 39 feet, and were 
driven into gravel and sandy soil. In 
addition to the caissons, 62 steel tube piles 


were driven to depths of 12 to 58 feet. 


The overall result was a better job at 


lower cost! 


The job supervisor was Wigton-Abbott, 
Plainfield, N. J. The architects and engi- 
neers were Johnson and Johnson; Shaw, 
Metz and Dolio; and Mittelbusher and 


Tourtelot, all of Chicago. 


LITERATURE AVAILABLE 


Brochure describing various Franki 
Foundation methods will be furnished on 


request. Write to: 


Franki Foundation Company 
103 Park Avenue 
New York 17, New York 
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from the air 


Elephants are only one problem faced by ground 
parties mapping in Africa. Climate, insects, terrain 
and logistics create king-size headaches, too. But 
survey problems are much smaller—detailed cov- 
erage far greater, from the air. 


In Africa, or anywhere in the world, you can save 
time, money and trouble by calling AERO, pioneer 
and leader in aerial mapping. Whether you need de- 
tailed photo coverage, or topographic maps of engi- 
neering accuracy, AERO has the planes, mapping 
equipment and skilled personnel to do the job better. 


Our 3,000,000 miles of world-wide mapping expe- 
rience includes mapping for railroads, highways, pipe 
lines, cities, industrial development, dam sites, 
harbor facilities and many other large scale engi- 
neering projects. Call AERO in the planning stages 
of your next project. 


AERO SERVICE CORPORATION 


PHILADELPHIA 20, PENNSYLVANIA 
Oldest Flying Corporation in the World 


Offices in TULSA, DULUTH, SALT LAKE CITY, 
SAN FRANCISCO, JOHANNESBURG 


Our Canadian affiliate is: CANADIAN AERO SERVICE, LTD., OTTAWA 


AIRBORNE MAGNETOMETER SURVEYS 
SCINTILLATION COUNTER SURVEYS 
PRECISE AERIAL MOSAICS 
TOPOGRAPHIC MAPS 

PLANIMETRIC MAPS 

RELIEF MODELS 
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Hard, Ti oht, Blocky Tungsten Ore Loaded by Eimco Tractor-Excavator 


loads 20 ton trucks from stock 
pile 1% mins. — also used to 
load waste from around mill, 
loading concentrates and as a 
prime mover for heavy ma- 
chinery and supplies. 


Location: Nevada 

Havlage Equipment — 2 - 20 ton 
trucks 

Trip — 2,000 feet each way 

Present Production — 200 tons per 
hour 

Machine Capacity — Idle 40-50% 
of time waiting for trucks 

Operation — Machine loads 20 ton 
trucks from pit 3 mins. each, 


Report — The solid rough bottom 
in the pit is hard on tracks and 
rollers but to date no troubles have 
been reported. Operators say “It’s 
much better than a shovel because 
there’s no swing and | don’t have 
to be square with a truck to load 
it. | can load from almost any 
angle. It’s really built, you can’t 
hurt it.” Owners say — “It’s doing 
all that was said for it and it’s a 
most versatile machine. It has a 
thousand and one uses. We use it 
for many different jobs besides ore 
excavation including loading waste 
at the mill, for fill around the 


camp, loading concentrates and 
even as a come-a-long when hand- 
ling heavy machinery and sup- 
plies.” 


This mine has four other Eimco 
loaders underground and know 
that Eimco’s are built to handle the 
tough jobs. 


Eimco’s are made simple for 
easy handling and easy mainte- 
nance. All parts on the Eimco are 
alloy steel, cast or fabricated. The 
Eimco 105 Tractor-Excavator is de- 
signed for years of service. Many 
reports show 30%-100% longer 
service life with an increase in 
production of 25% to 400% over 
comparable equipment. 


Before you buy — do yourself a 
favor — compare the Eimco with 
any other equipment. 


EIMCO CORPORATION 


Export Offices: Eimco Bldg., 52 South St., New York City 


Salt Lake City, Utah—U.S.A. 


New York, N. Y. }. Paso, Tex. 
Pasadena, Calif 


Houston, Texes 
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Vancouver, B.C. Londen, 


Ale. Duluth, Minn. 


Kellogg, Ide. Baltimore, Md. Pittsburgh, Pe. Seattle, Wesh. 
Gateshead, England Paris, France Milan, Johannesburg, South Africa 
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COST PER TON-MILE 


ee yours with either a Link-Belt single 
belt conveyor or complete system 


HETHER you need a single belt conveyor or complete system, you'll 
find that Link-Belt engineering and equipment add up to lower Troughed 
cost per ton mile. Drawing from vast experience, our engineers can eeachorad 
develop a system incorporating the most practical components from 
our complete line of quality idlers, trippers, drives, terminal machinery 
and other items. And if desired, we will handle erection. 
Link-Belt has pioneered the development of belt conveyors for short 
or long hauls . . . indoor or outdoor service. To learn how this back- yvoseat 
ground can produce utmost economy per ton-mile in handling your er —_ idlers 
bulk material, call your Link-Belt office. a ” 


Troughed 


Return belt 
idlers 


Troughed belt 
training idlers 


Belt conveyor 
trippers 


Terminal 
machinery 


Link-Belt offers you one source for all equipment—includ- 
ing 500 idler sizes in 35 types . . . plus re drives, trip- 
pers and supports. Whatever the weight of loads, atmos- 
pheric factors or other operating conditions, you're assured 
of the easiest and most practical integration of belt con- 
veyors into your overall system requirements. 


BELT 


BELT CONVEYOR EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, 307 N. Michi 

Ave., Chicago 1. To Serve Industry There Are Link-Belt 

Plants and Sales Offices in All Principal we ~~ 
Link-Belt 30-in. wide belt conveyors handling iron ore concentrate and New vot 


tailings from washing plant to railroad and truck loading hoppers. Representatives Throughout the World. 13,982 
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RADAR controlled and guided, high speed rockets streaking through the 
stratosphere may deliver New York mail to San Francisco in less than an hour! 


100 years from now... 


WE MAY SEND MAIL BY ROCKET! 


A century from nowa wonderful, exciting and different 
world. But there will be one familiar note. The cast iron pipe 
laid today will still be carrying water and gas to the homes 
and industries of tomorrow. 
In over 60 American cities, these dependable cast iron water cCact 1 ‘Oo at 


and gas mains, laid more than a century ago, are still serving . 
efficiently. And modernized cast iron pipe, centrifugally cast, PIPE 


is even stronger, tougher, more durable. 


U. S. Pipe is proud to be one of the leaders in a forward- ‘dk conalanaeee, 
looking industry whose service to the world is measured in 4 


centuries. 


U. S. PIPE AND FOUNDRY COMPANY, General Office: Birmingham 2, Alabama 


A WHOLLY INTEGRATED PRODUCER FROM MINES AND BLAST FURNACES TO FINISHED PIPE. 
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OWNER AND OPERATOR AGREE: 


Allis-Chalmers HD-16C torque converter tractor 
works longer, works faster, produces more 


Dozing and pulling a scraper in rock-like shale, 
the HD-16C owned by Murray Construction Co., 
Waverly, Ohio, is relocating route 73, northwest 
of Peebles. On one stretch of road, fill being 
hauled 1200 ft by the 150-hp crawler and a 15-yd 
scraper will raise highway grade where it crosses 
a valley. 


More Yardage per Dollar 


Co-owner Robert Murray has this to say about 
the new HD-16. “The tractor is a speedy worker 
and the torque converter is one of the reasons. 
We also find we haul more yardage for each dol- 
lar spent. And the time saved in not greasing 
track rollers daily should increase our profits.” 
Operator Kenneth Austin added this: “Our for- 
mer tractor would stall loading rock like this, but 
the ‘16’ goes right through. The torque converter 
saves clutching and makes it a lot easier for me. 
At the end of a day’s work I’m not nearly as'tired. 


Saves Half Hour Greasing Time Daily 


“I get more production because I put in an extra 
half hour a day hauling and dozing instead of 
greasing track rollers. I can haul and dump three 
15-yd loads in that time and that amounts to 
225 yd of extra pay load every week.” 


xk 


An HD-16 gives you more power for bigger jobs... 
plus more effective use of power, with a brand new 
Allis-Chalmers diesel engine and your choice of two 
great drives — the job-proved torque converter or the 
easy-shift standard transmission. But that’s not all — 
you get many more advanced basic design features 
such as all-steel, box-A main frame and one-piece 
steering clutch and final drive case... unit construc- 
tion...and timesaving, simplified lubrication and 
service designed with better maintenance in mind. 


All in all, an Allis-Chalmers HD-16 brings you a 
top combination of performance and long life with 
mounted or drawn equipment . . . a higher rate of 
production, more working time, lower job costs. 


ALLIS-CHALMERS, CONSTRUCTION MACHINERY DIVISION, MILWAUKEE 1, WISCONSIN 


Talk to your Construction 
Machinery Dealer today 


ALLIS-CHALMERS 
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| MAIN WATER SUPPLY LINES BY 
American Pipe & Construction Co.... 


Whittier, California 


The program for enlarging the water supply 
system of the City of Whittier, California, has been 
put to a severe test in the past five years. The popu- 
lation of the city has doubled, with most of the in- 
crease coming in a formerly undeveloped area, and 
new main water transmission lines were required. 
Whittier has been eminently successful in meeting 
this test of their advance planning. 

For these important new water lines Whittier 
installed American Concrete Cylinder Pipe. There 
was ample precedent for this selection. Other Amer- 
ican Pipe lines have been in service in the Whittier 
system for more than -30 years and have required 
little or no maintenance, suffered no loss of carrying 
capacity and showed very low pumping costs. 

Whittier Public Works officials expressed their 
pleasure with the service provided by American Pipe 
and Construction Company: “It is excellent and im- 
mediate”. During the design, manufacturing and 
installation stages of the new line, American's engi- 
neers worked in close cooperation with Whittier 
officials and their consulting engineers to get water 
to the new areas in the shortest time possible and at 
the lowest expense. 

Take advantage of American’s 49 years of ex- 
perience, top engineering staff and good service 
for your city. No matter what your requirements, 
you'll find a class of American pipe designed and 
manufactured specifically to meet your needs. 


Write for any desired information to 
P.O. BOX 3428, TERMINAL ANNEX, 
LOS ANGELES 54, CALIFORNIA 
OR TELEPHONE LOGAN 8&-2271 


Main Offices and Plant: 
4635 Firestone Blvd., South Gate, Calif. 
District Sales Offices and Plants: 
Hayward, Calif. San Diego, Calif. Portland, Ore. 


wet 
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To help you clear land faster and cheaper, here are 
NEW IDEAS developed by clearing specialist Wade 
Lahar Construction Co. These ‘‘tricks” will help Lahar 
and their 22 International tractors finish a 23,500-acre 


job at Buford Dam 7 months ahead of an 18-month 


schedule. 


1-to-5 slopes, 1,300 acres per month—Your TD-24 will efficiently 
clear trees from steep grades as well as from level ground. Here’s what 
Herman Hackler, project manager for Lahar on the $1,611,560 contract, 
says about this big 200 hp, 8 mph crawler: ‘‘TD-24’s high-low steering 
range keeps cutter against the tree until it falls, even on steepest slopes. 
This factor, plus the “24’s” great power, excellent traction, and over-all 
balance, is letting us crawler-cut 99% of our Buford Dam job, despite 
slopes averaging 1-to-5, and, in some places, 1-to-4. Our fleet of 22 Intere 
national tractors—11 TD-24’s (four of them with cutters), six TD-18’s, 
three TD-14’s, and two TD-9’s—clears and rakes 1,300 acres per month, 
This production, in our opinion, could not be exceeded by any other make 
of tractor!” 


% 
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One pass levels 18-inch trees— Where clearing to 
ground level is your primary job, Contractor Lahar 
recommends a big International tractor and V-shaped 
cutter. The cutter shown was designed and built by 
Herman Hackler, project manager, at Lahar’s home 
plant in Mountain Home, Arkansas. Four 200 hp 
International TD-24’s, so equipped, are handling 
most of the Buford Dam reservoir clearing near 
Atlanta, Georgia. In typical operation, they cut over 
so much land that 18 other International tractors are 


Burn, turn with one tractor—On big jobs, Mr. 
Lahar suggests use of one medium-sized tractor to 
handle burning of brush piles. This leaves bigger ma- 
chines free for production work. Note how clear the 
raked ground is behind tractor. When Lahar’s job is 
done, some 14,000 acres will be completely cleared; 
about 9,400 acres partly cleared, with some trees left 
standing in the water to benefit future water life. 


Team decking boosts output— Where terrain permits, 
three to six of Lahar’s 22 IH crawlers team to rake 
and pile the cut brush and trees. This gives two ad- 
vantages ... (1) rakes, by catching both ends of fallen 
trees and brush, pick up material lying between trac- 
tors which normally would require separate pass... 
(2) one pass per team is all that’s needed to provide 
a clean swath. 


4 


kept busy decking and burning. One pass of their 13-ft Blade “saws” larger trees—If your clearing 
long, 14-ft wide blade slices saw-like through brush, pine, work involves trees larger than 18 inches, here’s 
and mixed hardwoods up to 18 inches in diameter. For another idea from Wade Lahar Construction Co, 
scattered trees up to 12 inches in diameter, a similar Using same mild-steel cutter blade as on smaller 
though smaller cutter is used on a 66 dhp International trees, have TD-24 operator “‘see-saw”’ back and 
TD-14A. Both TD-24 and TD-14 have a canopy of 2 forth a few times to cut the trunk. Just a few 
and 214-inch pipe. This protects operator and machine. seconds’ work with the 64,000-lb TD-24 will 
Entire canopy and cutter assembly pins to regular topple the tree. 

A-frame ...can be quickly detached and interchanged 

with standard or other special blades. 


Careful in-the-field maintenance boosts output, too. Left, Winches logs from swamp—Clearing from marshy areas may 
mechanic uses compressed air to blow dirt and leaves from present you with quite a problem too. Wade Lahar Construction 
TD-24 radiator core. Right, special steel tooth, 214 ft long Co does this work, 1% of their 23,500-acre Corps of Engineer 
with 18-inch overhang, is welded to TD-24 blade. Four teeth job, with chain saw crews and winch-equipped TD-9 and TD-18 
and top blade extension are used per raking tractor. crawlers. After winching in, tractors skid timber to central area. 


IMTERMATIONAL 
MARVESTER 


Amachine size forevery 
job... see your nearest 
INTERNATIONAL PAYSCRAPERS CRAWLER TRACTORS DIESEL, GAS ENGINES WHEEL TRACTORS 
INDUSTRIAL POWER | V3 yds ond 18%) yds. Models, 200 bp 18 Models. 161% 200 hp Models... 9 to 59 dhp 
DISTRIBUTOR for details. ALSO: international Drott Loaders international Scrapers, Bottom-Dump Wagons. . « 
\ international Superior Pipe-Boom Tractors . . . and international Trucks. 


| 
| 


AER-DEGRITTER 


Air Controlled Settling Velocities 
Independent of Flow 


The Aer-Degritter* removes grit and sand from sewage 
through the use of air to effect a controlled velocity of 
the sewage in the grit tank. The method provides a 
quiescent zone beneath the air diffusion media to effect 
a selective deposition of clean grit without organics. 
There is no need for separate grit washing tanks. Wash- 
ing and deposition are effected in a single tank. 


The principle of air controlled velocities was _ first 
demonstrated in sewage treatment plants designed by 
the office of Charles H. Hurd, Consulting Engineer. The 
Hurd method, using diffuser plates located behind the 
hopper, was an improvement over the then practiced 
means of controlling grit tank velocities. The Aer-De- 
gritter* using diffuser tubes located directly above the 
hopper is, in turn, an improvement on the Hurd method. 


CHICAGO PUMP COMPANY 


Subsidiary of Food Machinery and Chemical Corporation 
5@® SEWAGE EQUIPMENT DIVISION 


622 DIVERSEY PARKWAY @ CHICAGO 14, ILLINOIS 


Flush Kleen @, Scru-Peller ®, Plunger. Horizontal and Vertical Non-Clogs Water 
Pumping Units, Samplers... Swing Diffusers, Stationary Diffusers, Mechanical 
Combination Barminutor ®, Comminutors. 


a 


Aer-Degritter and C 


, Mayfield, Kentucky. 


Design flow 1.5 M.G.D. Russell, Axon & Associates, Engineers, 


POINTS OF SUPERIORITY OF THE 


AER-DEGRITTER* 


1. Relative location of grit hopper and 


air diffusers. in the Aer-Degritter* the diffusers are 
elevated above the tank floor and the grit hopper is di- 
rectly beneath the air diffusers. This permits greater flexi- 
bility of control of tank bottom velocities regardless of 
volume of sewage flow. It is these bottom velocities that 
control the deposition of clean grit and fine sand without 
also depositing organic material. Tests made on grit re- 
moved by Aer-Degritters* have consistently shown less 
than 0.05% putrescibles. 


2. The equipment used to introduce air 
to the sewage. The use of Swing Diffusers and 
Precision Diffuser Tubes permits easy access to the grit 

pper and cleaning of the diffuser media without taking 
the tank out of service. 


*The application of the equipment, as well as the equipment 
itself is covered by U.S. Patents No. 2,532,457, No. 2,144,385, 
No. 2,328,655 and No. 2,555,201. 


OVER 140 AER-DEGRITTERS IN* 
OPERATION IN LARGE AND SMALL PLANTS 
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BUILDING WITH. 
DUCT FLOORS 


(ELECTRIFIED CONCRETE JOIST FLOORS) 


“THE EDITORS BUILD 
Chatelain, Jr., Architect 
Beall & LeMay, Structural e 
John McShain, Inc., General Contractors 


R/C Duct Floors provide tenants of the new Editors 
Building with a complete network of underfloor electrical out- 
lets for power, light, telephone, and intercom systems. Yet 
the original cost is about the same as a conventional 
wiring system of equal capacity. Outlets for power 
_ and communications systems can be connected 
cy to convenient risers in a matter of minutes, 
: There is no ripping up or drilling through 

floors and ducts. 

R/C Duct Floors consist of standard 
steel electrical distribution ducts 
set in the structural slab of rein- 

{forced concrete joist floors . . . no 
expensive fill or topping is needed. 
Cost comparisons showed 
that R/C Duct Floors cost about 
19% less than cellular steel floors! 


FOR FULL DETAILS SEE PAGES 10-11 IN NEW 16-PAGE 
paces BULLETIN ... SEND FOR YOUR COPY! 


REINFORCING 
STEEL INSTITUTE 


CONCRETE REINFORCING STEEL INSTITUTE 


POP 38 South Dearborn Street * Chicago 3, Illinois 
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IN THE USE 
OF COBI PILES 


For 


High School Foundation 


Des M ONES lowa 


GUILD 
CONSTRUCTION CO., INC. 


WM. KNUDSON & SONS, INC. 
DES MOINES, IOWA 
General Contractor 


N a trip across the country in 1955 you'd reasons why Cobi Cast-in-Place piles are 
find C. L. GUILD Construction Co., best. Write us for these reasons,—and 


Inc. driving piles from Maine to Florida to specify COBI CAST-IN-PLACE Piles. 


Texas—and North. 
TO CONTRACTOR 
These projects specified all types of 
pilin g— but most were COBI CAST-IN- - hy oe a job that calls for piles, ask C. L. 
PLACE Piles, because Guild is a specialist 
uild Construction Co., Inc. is a national organi- 
in driving cast-in-place piles and uses zation — specialists in driving all types of piling. 


COBI PILES exclusively. There are seven 


GUILD CONSTRUCTION co NC 


94 Water St., E. Providence, R. © EAst Prov. 1-760 , New | 3 
EASTERN CONCRETE PILE CO ERICAN DRILLING COMPANY 


80 Boylston St., Boston, Mass. - 92 Water St., E. Providence, R. |. 
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UNIQUE 
HORTON WATER TANK 
AT GERBER’S 


It would be hard to measure the publicity 
value of the special Horton® water tank shown 
at the left, built for Gerber Products Inc. at 
Rochester, New York. A replica of the 
nationally known Gerber Baby Foods jar, 
it towers above the surrounding area. 


This unique water tank provides a dependable, 
gravity pressure water supply that is always 
available—with the automatic plant sprinkler 
system, it provides maximum fire protection. 


Investment wise, the water tank and plant 
sprinkler system will pay for themselves 
in approximately five years through reduced 
insurance premiums. 


Write our nearest office for information 
on Horton elevated tanks of standard 
or unique design. 


@© Chicago Bridge & lron Company 


75,000-gal. Horton elevated . Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit © Houston 
water tank at Gerber Products, — Los Angeles © New York © Philadelphia © Pittsburgh © Salt Lake City 
Inc., Rochester, N.Y. San Francisco © Seattle © Tulsa 

Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA. 
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Jewell M. Garrelts, Renwick professor 
of civil engineering at Columbia Univer- 
sity, was honored by the University's 
Society of Older Graduates with one of its 
“Great Teacher Awards” at its 46th annual 
dinner meeting held at the Columbia Uni- 
versity Club, New York City, on January 
11. A noted bridge engineer, Professor 
Garrelts worked on the design of the Rain- 
bow Bridge over Niagara Falls. He is 
currently serving ASCE as Director. 


Harry R. Mason, of Amsterdam, N.Y., 
has been appointed county highway 
superintendent of Montgomery County, 
New York. Mr. Mason has been acting 
superintendent since 1951. 


John E. O'Leary, for the past 26 years 
general sales manager of the Pittsburgh- 
Des Moines Steel Co., Neville Island-Pitts- 
burgh, Pa., retired recently. Mr. O'Leary 
has been associated with the company for 
45 years and is widely known in the munici- 
pal water works and general construction 
fields. 


Ferdinand N. Menefee, professor of 
engineering mechanics at the University of 
Michigan, Ann Arbor, is convalescing 
from a recent illness. He is on terminal 
leave from teaching after 45 years of 
service. 


Lester C. Rogers, president of Bates & 
Rogers Construction 
Corporation, Chi- 
cago, Ill., wasrecently 
elected a director of 
the Metal & Thermit 
Corp. Long and 
prominently identi- 
fied with the con- 
struction industry, 
Mr. Rogers will be 
inducted as_ vice- 
president of the As- 
sociated General Con- 
tractors of America 
at its forthcoming annual meeting. 


Lester C. Rogers 


Samuel T. Larsen has returned to his 
home in Denver, Colo., from Iraq, where 
he spent two years as an engineer with the 
International Cooperation Administration 
mission there. As general engineer and 
assistant to the Iraq Development Board, 
Mr. Larsen’s work was largely concerned 
with water resources and flood control 
projects. He plans to return to the 
Bureau of Reclamations in Denver, with 
which he has been connected for seventeen 
years. 


Nicholas V. Feodoroff, associate pro- 
fessor of civil engineering at Manhattan 
College, has been reelected chairman of 
the Section of Mathematics and Engi- 
neering of the New York Academy of 
Sciences for the year 1956. He has also 
been appointed by the president of the 
New York Academy of Sciences to serve 
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as a member of the Committee on Fellows 
and Honorary Members for 1956. 


John W. Hubler, consulting engineer 
for Macomber, Inc., Canton, Ohio, was 
recently appointed to the newly created 
post of vice-president. He will be respon- 
sible for designing, detailing and shop 
billing, both in the Canton office and in 
the field organization throughout the 
country. He will also have charge of 
research engineering. 


John J. Theobald, president of Queens 
College, Flushing, N.Y., has _ been 
appointed deputy mayor of the City of 
New York. In this non-political appoint- 
ment, it is expected that Dr. Theobald, 
holder of a degree in civil engineering and 
a Ph.D. in political science from Columbia 
University, will contribute expert guidance 
to the municipal government. For his 
term of duty at City Hall, Dr. Theobald 
has been granted a sabbatical leave with- 
out pay for one year by the Board of 
Higher Education. 


HIGH QUALITY HYDRANT 


The R. D. Wood Standard 
Swivel Joint Hydrant with 
or without breakable flange 


and stem couplin 
ping 


Can be 


Extension Piece 


inserted between 
hydrant head and barrel or 
between barrel and elbow. 
Installation does not require 
shutting off water supply. 


R. D.WOOD 


Public Ledger Building, Independence Square 


All Bronze Stuffing Box 


Sound and simple in construction. It cannot rust 
or corrode. Hydrant operating thread can be 
greased or oiled by unscrewing one small plug. 


Philadelphia 5, Pc. 
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Laurence B. Kuhns and Boynton J. 
Fletcher have been named assistant chief 
engineers of the Aluminum Company of 
America. Both men will also continue in 
their present positions—Mr. Kuhns as 
chief construction engineer and Mr. 
Fletcher as chief hydraulic engineer. 


Herbert F. Darling, prominent civil 
engineer and past-president of the Buffalo 
Section, has been appointed to the Board 


Bengal Center of the Institution of 
Engineers (India) during the annual 
general meeting of the Institution on 
December 17. 


Clare R. Van Orman, Corps of Engi- 
neers, Kansas City District, has been 
relieved of his duties in the Design 
Branch in order to devote full time to his 
basic assignment as assistant chief of the 
Engineering Division. 


of Overseers of Thayer School of Engi- 
neering at Dartmouth College, of which he 


AT LOWEST COST 


The R. D. Wood Standard Swivel Joint Hydrant 
is designed to provide maximum strength and reliability 
at lowest possible cost. Internal friction, which can 
lower pressure, is reduced to the minimum, well below 
A.W.W.A. specifications. Changes of diameter are care- 
fully rounded and nozzleways are scientifically tapered. 


Breakable Flangeand Stem Coupling 


Available at slight additional cost are this spe- 
cially designed flange in the standpipe and a 
frangible coupling in the hydrant stem. A heavy 
blow that would ordinarily break the hydrant 
will snap the ring in the flange and the coupling 
in the stem. Both can be replaced quickly and 
inexpensively. No digging is necessary. 


Exterior views showing breakable swivel flange 
and head with steamer nozzle and two hose 
connections. Available with standard types of 
pipe connections—bell, mechanical joint, flange, 


q ; universal or screw. 


COMPANY 


Manufacturers of "Sand-Spun" Pipe (centrifugally cast in sand molds) 
and R. D. Wood Gate Valves 
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. is an alumnus. Paul C. Paris has been appointed 
instructor of mechanics at Lehigh Univer- 

Harish C. Mukerji, chief valuer, Cal- sity. He held a similar position for the 

cutta Improvement Trust, Calcutta, past year at Lafayette College, Easton, 

“ India, was inducted as chairman of the Pa. Mr. Paris received his master of 


science degree from Lehigh recently and 
is a graduate of the University of Michi- 
gan, class of 1953. 


Emory E. Johnson, of the department 
of civil engineering at South Dakota 
State College, was elected president of the 
South Dakota Society of Engineers and 
Architects, at its recent annual convention 
held in Rapid City, S. Dak. 


James G. Johnstone is heading the new 
soils and engineering 
geology section of 
Geophoto Services, 
Denver, Colo., which 
has recently expand- 


ed its services to in- ae 


clude this field. ¥ 
Formerly assistant 


professor of engineer- 
ing geology and high- 
way engineering at ¢ | ‘ 
Purdue University, 
Mr. Johnstone has a James G. Johnstone 
wide background. in 

engineering and soils investigations. 


Edward R. Stapley, dean emeritus of 
Oklahoma Agricultural and Mechanical 
College, Stillwater, Okla., was honored by 
alumni, faculty, students and friends in a 
day-long program at the close of 1955 
for “his 30 years of service to the college, 
the state, and the engineering profession.” 
He retired from the staff in September 
1955 (September issue, page 22). 


Walter K. Neubauer was recently 
appointed an associate member of O’Brien 
& Gere, consulting engineers of Syracuse, 
N.Y. Mr. Neubauer, who has been with 
the firm for the past two years, will head 
its department of water supply engineer- 
ing. Mr. Neubauer is secretary-treasurer 
of the Syracuse Section. 


Lewis P. Scott, of East Lansing, Mich., 
was honor guest recently at a luncheon 
given by the State Highway Department 
and Michigan staff of the Bureau of Public 
Roads upon his retirement after 32 years 
of service with the Bureau as Michigan 
district engineer. Mr. Scott played a 
large part in the development of Michi- 
gan’s trunkline and county road system. 


Frederick C. Lowy, consulting engineer 
of New York City, has opened a new office 
for the practice of engineering at 259 West 
14th Street, N. Y. City. His associate 
consultants will include Rudolph F. 
Schaefer, in charge of tunnels and bridges, 
and Malcolm S. Spelman, in charge of 
specifications. 


Charles O. Georgi has established a 
private civil engineering and land survey- 
ing practice in St. Paul, Minn. Until 
recently Mr. Georgi was in the civil engi- 
neering department of the University of 
Minnesota. He has also taught at 
Villanova University, and has been in 
the Navy Civil Engineer Corps on over- 
seas construction. 

(Continued on page 25) 
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when you’re If you are planning to build in an area that may possibly be affected by flood 


conditions, your best insurance is dependable foundation construction. While 


contemplating replacing stock and equipment as a result of flooding is certainly not a simple task, 


it is nothing compared to the repair or reconstruction cost of a complete 


construction... building or plant. 
For over half a century, we at Raymond have been specializing in all types of 

remember foundation work under every conceivable condition. In the recent storms in 
the Northeast, a number of structures resting on Raymond Piles were flooded. 
(One of these, the Stacey War Memorial Building in Trenton, is shown above) . 


this NONE OF THE BUILDINGS ON RAYMOND FOUNDATIONS IN ANY OF 


THE FLOOD AREAS WAS MOVED A FRACTION OF AN INCH, even though 


some of the surrounding structures were swept away. 


4 f We'll be happy to apply our experience to your foundation problems, whether 
pic ure e they’re large or small, routine or unusual. Remember, Raymond foundations 


are permanent. 


THE SCOPE OF CONCRETE 
RAYMOND’S ACTIVITIES 
R AY M PILE CO. 
IN THIS COUNTRY 
Foundations . . . Marine Structures . . . 140 CEBAR STREET - NEW YORK 6, 
Heavy Construction . . . Soil Investigations 
OUTSIDE THE UNITED STATES Branch Offices in Principal Cities 
Complete service for all types of construction 


of the United States, 


Canada, Central and South America 


J 
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News of Engineers 
(Continued from page 23) 


William F. Neal, of Towson, Md., 
became a partner in the firm of Whitman, 
Requardt & Associates, Baltimore con- 
sultants on January 1. Mr. Neal has 
been with the firm for the past twelve 
years, with the exception of three years 
as chief engineer of the Metropolitan 
District of Baltimore County. The other 
partners are Ezra B. Whitman, Gustav J. 
Requardt, A. Russell Vollmer, Roy H. 
Ritter and Theodore W. Hacker. 


Gene M. Nordly, formerly on the civil 
engineering staff at the University of 
Colorado, has joined the faculty of Purdue 
University as associate professor of struc- 
tural engineering, effective February 1. 


Walter Babchuk has been appointed 
field engineer for the Los Angeles district 
of the American Institute of Steel Con- 
struction. His new duties will include 
contact with architects, engineers and 
public building officials regarding ques- 
tions pertinent to the use and fabrication 
of structural steel. 


John R. Anderson has taken over new 
duties as structural research engineer of 
the Los Angeles County Division of Build- 
ing and Safety. Except for two years, 
Mr. Anderson has been in the Building 
Department since the end of the war, in 


which he served in the U. S. Navy. He 
was recalled to active duty in 1952 as 
assistant resident officer in charge of con- 
struction of the Marine Corps Base at 
Twenty-Nine Palms. 


I, Cleveland Steele, prominent consult- 
ing engineer of Piedmont, Calif., and 
former Director of ASCE, was named one 


I. Cleveland Steele 


of the construction industry's ‘‘men of the 
year’ at the Building Industry Confer- 
ence Board's annual awards dinner held 
recently in San Francisco. He received 


the group’s ‘‘Honorary Award.”’ Mr. 
Steele was vice-president and chief engineer 
of the Pacific Gas & Electric Co. until his 
retirement in 1951 after 42 years of serv- 
ice. In consulting practice since 1951, Mr. 
Steele is one of three members of the board 
of consultants on the Sacramento Munici- 
pal Utilities District’s proposed hydroelec- 
tric development on the Upper American 
River. 


Robert Horton was recently appointed 
assistant director of commission staff 
operations for the Ohio River Valley 
Water Sanitation Commission. Mr. Hor- 
ton joined the commission in 1949, fol- 
lowing six years as a U. S. Army Sanitary 
Corps officer in Peru and San Salvador. 
He has acted as the Commission’s expert 
witness at public hearings in connection 
with establishment of sewage-treatment 
requirements. 


Paul L. Thomas, of Summit, N.J., has 
been promoted to deputy director of the 
Operation Services Department of the 
Port of New York Authority. Mr. 
Thomas, who has been executive assistant 
to the director of Operations Services for 
the past year, joined the company in 
January 1953 as supervisor of facilities 
planning in the Aviation Department. In 
his new position he will be responsible for 
developing, administering, and directing 
specific services for all Port Authority 
departments. 

(Continued on page 28) 


MAYO ALL-STEEL... 


... Of a Warren-Knight Transit! 


Try a Warren-Knight Transit on your own work 


SINKING HEAD 
FRAMES FRAMES 


Safe—Dependable—Designed right for the 
job. For your operation, depend on Mayo 
methods and skill based on over 25 years 
experience in America, Europe and South 
America. Write for Bulletin No. 20. 


FREE for 10 days! Then you'll see for yourself 
how special advantages of these famous instru- 
ments save time and money. Model 2cF for 
instance, has disappearing stadia, graduations 
differentiated by BOTH size and slant, axle focus- 
ing, and replaceable leveling screws. To obtain 
full information on many other extra advantages, 
write for FREE information CE-62 with full details. 


A 


WARREMANICH 


136 NORTH 12TH STREET PHILADELPHIA 7, PA. 


Stee! Forms 
Headframes 
Muck Bins : 
Shields ¢ Air Locks 2 
Locomotives 
Mine Cars 
Grouters 


TUNNEL AND MINE 
EQUIPMENT 
LANCASTER, PENNA. 
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HE recently completed Columbia River Bridge at Umatilla, Oregon, is 
another excellent example of the savings that can be realized by reducing 
weight of bridge construction by the proper use of USS High Strength Steels. 


This 3,380 ft. double cantilever structure consists of two 600 ft. main 
spans, two 300 ft. anchor arms, and one 120 ft. central suspended span plus 
fifteen plate girder spans of 90 and 100 ft. 

1,452 tons of USS Tri-Ten “E” Steel were used in the truss spans and 412 
tons in the plate girder spans. This total of 1,864 tons of Tr1-TEN “E”’ repre- 
sents more than half of the steel involved in the superstructure. (Carbon 
structural steel was used in the remainder. ) 

The decision to use Tr1-TEN “E” Steel in the most highly stressed members 
was predicated on comparative estimates of weight and costs for both carbon 
structural steel and High Strength Steel. As made by the Tudor Engineering 
Company, engineers and designers, these design comparisons showed that 


USS HIGH STRENGTH STEELS 
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USS TRI-TEN “E” Steel in superstructure 


on the basis of cost installed, USS Tr1-TEN “E” Steel used in place of carbon 
steel would result in a potential savings of 15% of the cost of the super- 
structure. 


This saving of some $250,000 was made possible because of the weight 
saved by using TrI-TEN “E” Steel in lighter sections—which not only meant 
that a smaller tonnage of steel was required for the job but also materially 
reduced steel transportation costs. 


And here’s something to bear in mind. The substantial cost reduction 
made on this Umatilla Bridge by substituting High Strength Steel for carbon 
steel involves a bridge structure in which only slightly more than half the 
total steel tonnage used was of High Strength Steel. 


For more information on our High Strength Bridge Steels, write to Room 
5145, United States Steel Corporation, 525 William Penn Place, Pittsburgh 


30, Pennsylvania. Owner — Umatilla County, Oregon. 
Designed and engineered by Tudor 
Engineering Company. Structural steel 
fabricated and erected by American 
Bridge Division, United States Steel. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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McCARTHY TRENCH OR 
TUNNEL TYPE 
HORIZONTAL DRILL 


DRILLS UNDER HIGHWAYS, RAILROADS, ETC. 


A utility money-maker! Drills through 
rock or earth for drainage, conduit, pipe 
lines, etc., without breaking the surface. 
Drills 4” to 24” holes up to 180 ft. long 
in hardpan, compacted sand, gravel and 
shale formations. Send for Bulletin. 


McCARTHY VERTICAL 
AUGER DRILLS 


BLAST HOLE DRILLING 
MODEL 106-24 


Drills dry holes 3” to 24” in diameter. 
For hl g jobs, Pp Pp wht, Anti 


News of Engineers 
(Continued from page 25) 


Walter L. Dickey (left), M. ASCE, takes 
over the presidency of the Structural 
Engineers Association of Northern Cali- 
fornia from Howard A. Schirmer, A.M. 
ASCE, at recent meeting in San Francisco, 
Mr. Dickey is civil and structural engineer 
for the Power Division of the Bechtel 
Corp., San Francisco. 


boring, earth sampling, dewatering opera- 
tions. Send for Bulletin No. M-100. 


THE SALEM 
TOOL COMPANY 
804 S. ELLSWORTH AVE. 

SALEM, OHIO 


(SALEM!) 


BOLE, 


pocket transit 


civil engineers 


e Ideal for preliminary and supplementary ea 


surveying 
~ @ May be used as compass, transit, level, 
plumb, alidade, clinometer 


@ Small, lightweight, only 9 oz., 234"x3"x 


1%”... easy to carry in pocket, on bell. 


Shows direction to 1°... level, slope or 


| grade within 1°. 
®@ Used in hand or on tripod. 
© Meade to last a lifetime. 
*BRUNTON registered trademark of 


WM. AINSWORTH & SONS, INC. 


~ 2151 Lewrence Street Denver 2, Colorado 
Over 50,000 Brunton Transits since 1896 
house 


WRITE FOR CATALOG 
Please send Free Brunton Transit Booklet. 


Address 


Harry C. Sprague has been promoted to 
director of the design division of the 
Seventeenth Naval District located at the 
U.S. Naval Station, Kodiak, Alaska. 
He was connected with the U.S. Bureau of 
Reclamation at Ephrata, Wash., prior to 
leaving the States. 


James C. Johnson, for the past four 
years district engineer for the Asphalt 
Institute at Oklahoma City, has joined 
the headquarters staff of the Institute in 
College Park, Md., as staff engineer. In 
his new duties he will work directly with 
the chief engineer on special problems in 
asphalt engineering and soil stabilization. 


John P. H. Perry was recently elected 
consultant to the engineering firm of 
Seelye Stevenson Value & Knecht of New 
York City. Mr. Perry served two and 
one-half years as deputy to the Assistant 
Secretary of the U.S. Air Force in charge 
of air base construction all over the world, 
and for thirty years previously was vice- 
president and director of the Turner Con- 
struction Company of New York City. 


Wilbur L. Sharp, rate engineer of the 
Portland General Electric Company, 
Portland, Ore., retired from active man- 
agement of his department, effective 
December 31. Mr. Sharp will continue 


Symons FIELD REPORT... 


SYMONS FORMS USED 
ON TWA TEST CELLS... 


Five aircraft engine test cells, with exhaust and 
intake stacks 45 feet high, are being erected at 
Trans World Airlines’ overhaul base at Mid- 
Continent International Airport, Kansas City, 
Mo.—the first cells of their kind in the United 
States. 


These cells are on a concrete base, and 12,500 
square feet of Symons Forms with Steel Cross 
Members were used for the 55,000 square feet of 
concrete forming required. Sharp Brothers Con- 
tracting Company, Kansas City was the general 
contractor. 


TWA test cells are just one of many commercial, 
industrial, institutional and public works con- 
struction jobs for which Symons Forms are adapt- 
able. Symons engineering staff gives complete 
service on the details of all forming jobs. Our 
salesmen are field-trained to give practical advice 
on form erection, pouring and stripping methods. 


Symons Forms, Shores and Column Clamps may 
be rented with purchase option, all rentals to apply 
on purchase price. Symons Clamp & Mfg. Co., 
4291 Diversey Ave., Dept. B6, Chicago 39, II. 


In this unusual stripping procedure, panels are 
being removed by a worker seated in a bosun’s 


to serve the company in a consulting | 


capacity. His home address is 1034 N. E. 
Prescott St., Portland 11. 


David B. Steinman, eminent bridge | 
engineer of New York City, has received | 


the Marechal Caetano de Faria Medal 
from the Brazilian government, ‘‘in recog- 
nition of his professional achievements 
and, particularly, his notable engineering 


For More Information on FORMS—CLAMPS— 
SHORES. Write for Literature 
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contribution to the Republic of Brazil.’ 
The medal and diploma were presented to 
him at a special ceremony in his honor at 
the Brazilian Embassy in Washington, 


Edwin G. Robbins, director of con- 
struction of Walter Kidde Constructors 
Inc., New York and Houston, was recently 
elected vice-president in charge of con- 
struction. A member of the company 
for 28 years, he has been director for the 
past eighteen months, and has _ super- 
vised construction on a broad range of 
projects. Frank L. Whitney was also 
elected vice-president in charge of engi- 
neering. 


Joseph P. Lawlor has been reelected to 
a second term as mayor of Ames, Iowa, 
where he is president of the General 
Filter Co. Mr. Lawlor has also recently 
been elected to serve another term as 
president of the Iowa Taxpayers Associ- 
ation with headquarters in Des Moines. 


Donald F. Moran, formerly associated 
with the Pacific Fire Rating Bureau, 
Los Angeles, as structural engineer, has 
joined the firm of Quinton Engineers, 
Ltd., as chief structural engineer. His 
headquarters will be in Los Angeles. 
Recently Mr. Moran was also appointed a 
lecturer in engineering at the University 
of California. 


Herbert E. Hudson, Jr., became associ- 
ated with the firm of Hazen and Sawyer, 
New York City engineers, December 1. 
Mr. Hudson has been chief engineer of the 
Illinois State Water Survey, Urbana, III., 
since 1946. Earlier he worked with John 
R. Baylis in operation and research at the 
Chicago Experimental Filtration Plant 
and in design of the South District Filtra- 
tion Plant in Chicago. 


LeRoy K. Smith, for the past nine years 
chief engineer of the Texas Petroleum Co. 
of Venezuela, was recently appointed 
vice-president and construction manager 
of the E. J. Salvidge Construction Co., 
Youngstown, Ohio. Earlier, Mr. Smith 
spent 12 years in Central and South 
America with the Truscon Steel Division 
of the Republic Steel Corp. 


Eugene L. Sembler, for the past several 
years assistant port engineer at Corpus 
Christi, Tex., has become Galveston 
Wharves’ new engineer. He is a native of 
St. Joseph, Mo., and a graduate of the 
University of Texas. 


J. George Thon was recently appointed 
to the position of chief civil engineer, 
power division, Bechtel Corp. of San 
Francisco. Prior to his new assign- 
ment, Mr. Thon was project engineer on 
the Pittsburg and Morro Bay steam 
electric plants which Bechtel is designing 
and constructing for the Pacific Gas & 
Electric Company. 
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New Publications 


Coastal engineering . Availability of the 
proceedings of the Fifth Conference on Coastal 
Engineering—held at Grenoble, France, in 
September 1954—is announced by the Council 
on Wave Research of the Engineering Founda- 
tion. The 669-page volume is edited by J. W. 
Johnson, M. ASCE, professor of hydraulic 
engineering at the University of California. 
Copies, priced at $7.50 each, may be purchased 
from the Council on Wave Research, University 
of California Building 159, Richmond 4, Calif. 
Also available from the same source is the Pro- 
ceedings of the First Conference on Ships and 
Waves—a 510 page compilation selling for 
$6.00, 


Highway engineering... Hitherto unpublished 
papers—presented at the Highway Engineering 
Conference held at the University of Mississippi 
in February 1955—are now available in the Pro- 
ceedings of the Conference. Among them are 
studies on ‘‘Foundation Stabilities,” by Raymond 
F. Dawson, Director, ASCE; ‘‘Stabilization of 
Materials by Compaction,” by W. J. Turnbull, 
M. ASCE, and Charles R. Foster, A.M. ASCE; 
and ‘‘Functions of Engineering Geology,’ by 
Karl Terzaghi, Hon. M. ASCE. The Proceed- 
ings may be obtained from the Department of 
Civil Engineering, University of Mississippi, 
University, Miss. The price is $2. 


Pollution studies ... As part of its research 
program in the field of waste-water reclamation 
and utilization, the California State Water Pol- 
lution Control Board contracted with the Uni 
versity of California for a field investigation to 
obtain information on (1) the extent and rate of 
travel of pollution with ground-water flow and 
(2) the use and methods of operating recharge 
wells as means of waste-water disposal and 
ground-water replenishment. The research was 
directed by Prof. Harold B. Gotaas, M. ASCE, 
director of the Sanitary Engineering Research 
Laboratory. The results of the investigation— 
conducted at the university’s Engineering Field 
Station on the northeast shore of San Francisco 
Bay—are described in the Control Board’s 
Publication No. 11. A limited number of copies 
are available upon request to the Board. Room 
610, 721 Capitol Ave., Sacramento 14, Calif. 


Lift Slab Method ... Reference material pre- 
pared exclusively for the architect or engineer 
making first use of the Youtz-Slick Lift Slab 
Method of construction (a relatively new process 
for vertical positioning of massive objects) has 
been assembled in an Engineering Manual. The 
detailed manual is available only to architects and 
structural engineers, who must address their 
requests to the United States Lift Slab Corp., 
Perry Brooks Bldg., Austin, Tex. The cost is 
$5.00. 


Traffic studies... The impact of arterial traffic 
on surrounding residential areas is the subject of 
a recent study announced by the Westchester 
County Department of Planning. Entitled 
‘*Traffic Impact,” the study tells how to lay out 
and construct new roads with a minimum of dis- 
ruptive effect and should be directly applicable 
in planning future arterial routes. Inquiries 
should be sent to the Westchester County De- 
partment of Planning, 910 County Office Bldg., 
White Plains, N.Y. 


Atomic energy... The ‘‘Atomic Energy Guide- 
book”’ is the title of a comprehensive sourcebook 
covering every phase of the atomic energy field 
of interest to civilians. In addition to a six-part 
directory, the publication has sections entitled 
“‘How to Enter the Atomic Energy Business’ and 
“Basic Information on Status and Future of 
Atomic Energy.”’ It is edited by Walter A. 
Shead, and published by Callahan and Hallowell, 
to whom orders should be addressed at 1420 New 
York Ave., N.W., Washington 5, D.C. The 
selling price is $7.50 a copy. 


PLAN NOW 
BEFORE 
THE 


SEASON! 


NATIONAL has all equipment and 
supplies you will need for restock- 
ing or replacing equipment and 
supplies for your 


SWIMMING POOL 


For you we have: 


FILTRATION SYSTEMS 
DECK EQUIPMENT 
POOL SUPPLIES 


for 
MAINTENANCE 


and 
OPERATION 


MAIL COUPON below for your 

new catalog and complete _in- 

formation on NATIONAL’S Pool 
Equipment 
and Sup- 
plies. 


MAIL 
TODAY! 


NATIONAL 


pool equipment co. 
Dept. CE 
2516 Eighth Ct. N. 


Birmingham, Ala. 


| Gentlemen: 
| Please send me a copy of our new Pool | 
| and Equipment catalog. 


| 
Name... 3 
| Address. . | 


| city... 


| [_] Please check if you now own a swimming | 
| pool 
ce! 
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UNI-FORM 


Concrete Forms 


3 SIMPLE ELEMENTS 
FORM ANY CONCRETE 
STRUCTURE 


Securely locks 
Panels and Ties 


wide; 
heights to 8’ 0” 


UNI-FORM Concrete Forms are 
prefabricated steel-framed, plywood 
faced panels .. . ready to use when 
they reach the job. 

UNI-FORM Ties and Keys lock and 
spread Panels into an automatically 
accurate form. No measuring — no 
guesswork. Completely versatile . . . 
they form straight, battered, circu- 
lar, irregular or curved walls at low- 
est all around cost. 


Rented...Sold... 
Rented With Purchase Option 


HIGH SPEED 
CIRCULAR WALL FORMING 


UNI-FORMS provide faster, simpler 
and easier circular wall forming... 
one side alignment and bracing. . . 
absolute control of concrete, and 
safer, cleaner working areas. 


Write for the 
UNI-FORM Catalog 
and complete details 


IS 


FORM CLAMP CO. 


1238 N Kostner Ave & 
Chicago 51, Illinois 


Unique Prefab Form System Speeds 
Sewage Plant “Y” Wall Construction 


MECHANIZED FORMING with new “Y” 


wall trusses and UNI-FORM Panels speeds 


construction, saves labor and material 


Field reports on a new system for form- 
ing “Y” walls in aeration tanks and settling 
basins indicate very satisfactory operation 
and important labor and material saving 
advantages for the system. 

Developed by the Universal Form Clamp 
Co., Chicago, the new system is said to 
completely eliminate the many problems 
and difficulties encountered by contractors 
in forming this special type of wall in 
sewage disposal plant construction. 

Specially designed trusses, which can be 
made to handle any type, height, shape or 
wall thickness, are used in conjunction 
with standard UNI-FORM Concrete Forms 
to form the “Y” wall. Assembly of the 
truss and UNI-FORM Panels into a com- 
plete form, ready to receive concrete is a 
fast, mechanical operation. Positive inter- 
nal spreading and accurate wall thicknesses 
are assured by the use of Universal Spir- 
oloc Cone Nut Assemblies. 

Features incorporated in the design and 
operation of the Universal “Y” wall form- 


STRIPPED WALLS are clean and accurate 


ing system eliminate the necessity of addi- 
tional lumber or tying devices for the 
alignment and bracing of the unit. 
Erection, stripping and movement of the 
form can be handled either as individual 


pieces or as a large unit. Both methods 
have been very successfully used on recent 
projects. 

Because standard UNI-FORM panels 
are used to form a large percentage of the 
“Y” wall contact area, it is possible to strip 
all UNI-FORM panels within a very short 
time after the actual pouring of concrete, 
leaving the trusses in place to provide the 
necessary support for the required period 
of time. 

In this way, faster forming cycles, using 
minimum UNI-FORM equipment are pos- 


ASSEMBLED SECTION of “Y” wall truss 
with UNI-FORM Panels 


sible, resulting in lower labor and material 
costs. UNI-FORM Panels are rented or 
sold, or rented with an option to purchase. 
For complete details on Universal “Y” 
wall forms and UNI-FORM Panels, Write 


UNIVERSAL FORM CLAMP CO. 
1238 North Kostner Avenue 
Chicago 51, Illinois 
Distributors and Branches in Principal Cities 
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Construction continues its upward spiral? It’s now offi- 
cial that 1955 broke all records for construction expendi- 
tures and volume (even after making due allowance for 
price changes). The grand total of $42'/, billion, which 
represented a new high for the ninth successive year, was 


12 percent above the 1954 figure. Department of Com- 
merce estimates lead off the ‘‘ News Briefs’’ section. 


1956 promises to be a great year, too? This is the in- 
evitable impression gained from expansion plans of two 
major industries. Steel magnate Benjamin Fairless, M. 
ASCE, has announced that the steel industry has a $3 
billion expansion program for the next three years ($1 
billion a year), and General Motors president Harlow 
Curtice has revealed plans of his company for a billion- 
dollar program next year. The steel program will step up 
the annual rate of expansion from 3,500,000 to 5,000,000 
tons. 


Experts recommend revision of the ACI Building Code? 
Recent rigid-frame failures in a concrete warehouse designed 
for the Army according to the code have led to a search- 
ing examination of the behavior of the structure. The 
design questions raised and broad conclusions are reported 
in an article by Edward Cohen, J.M. ASCE (page 45). 


The President has proposed a new water program? 
Adequate supply and flood protection are stressed in a 
long-range resources program just submitted to Congress 
by President Eisenhower. The program, which was pre- 
pared by three Cabinet members, calls for a bigger role 
for state, local, and private interests in developing water 
resources projects in cooperation with the government. 
It also urges creation of a coordinator of water resources in 
the executive office of the President. 


The Passamaquoddy power plan is in the news again? 
The House of Representatives has approved a $30,000,000 
survey of cost and economic feasibility of the Passama- 
quoddy tidal power project. A wholly American project, 
involving only Cobscook Bay in Maine and requiring an 
expensive pump-storage feature to assure power during 
slack tides, was begun and abandoned in the thirties. The 
present proposal is for an international undertaking in- 
volving both Cobscook and Passamaquoddy bays. It 
would be a two-pool system and would not require pump- 
ing. 


An electronic brain is being tested by the Corps of Engi- 
neers? An electronic computer that breezes through 
simultaneous equations and least squares has been de- 
veloped by the Army’s Research and Development Labo- 


o you know that 


ratories at Fort Belvoir, Va., and the Monrobot Laboratory 
at Morris Plains, N.J. Called Monrobot V, it will speed 
up triangulation calculations for military maps by making 
figuring ‘‘faster, easier, cheaper, and more accurate than 
ever before.” 


The cost of converting sea water has been reduced? 
Use of the sea as a potential source of water supply moves 
a step nearer reality with an announcement from Secretary 
of the Interior McKay that sea water can now be con- 
verted to drinking water at about the highest present cost 
of purifying ordinary municipal water. Congress has 
authorized $10,000,000 for a fourteen-year research pro- 
gram. 


Information for the 1956 Membership Directory is 
needed? In case you missed the notices last month, March 
15 is the deadline for receiving information for the new 
Membership Directory. If you want the Directory to carry 
up-to-date information about yourself, please use the 
coupon in the advertising section. 


Atomic radiation is being studied experimentally for 
sterilizing the sewage of the City of Los Angeles? Hyperion 
Engineers, who have completed final drawings for a 
$40,000,000 modification and improvement of the city’s 
treatment and disposal works at Hyperion, are undertaking 
an investigation to obtain comparative costs for the radia- 
tion method and traditional methods of treatment and 
disposal by a seven-mile sewer outfall. Cooperating in 
the investigation is the Nuclear Science and Engineering 
Corporation, of Pittsburgh. 


There is a coal-stripping shovel with a 90-ton bite? In 
operation on properties of the Hanna Coal Company’s 
Georgetown No. 12 mine near Cadiz, Ohio, is the world’s 
largest power shovel, unveiled on January 19. The 
$2,600,000 colossus, with its 60-cu yd shovel, can pick up 
90 tons of overburden in one scoop, swing it the length of a 
football field, discharge it at the height of a ten-story 
building, and return for a second bite in 45 seconds. 
Fabricated by the Marion Power Shove Co. and General 
Electric, the unit is being used to uncover coal seams lying 
as deep as 90 ft below the surface. 


A $51,500,000,000 highway bill is now before Congress? 
Introduced on January 26 by Representative George H. 
Fallon, Maryland, the bill calls for the expenditure of state 
and highway funds over the next thirteen years, with 
financing of the federal share to come from higher taxes, 
principally on motor fuels. The pay-as-you-go feature of 
the bill is reported to have the approval of leaders in both 
Houses. Congressman Fallon’s speech before the ARBA 
earlier in January is reported on page 75. 


| 
| 


CURED | DAY AT 70° F. 
LONE STAR CEMENT ‘INCOR’ | 


- 26 day Strength + 1 day Strength 
N 


Compressive Strength=Ib. per sq. in. 


Water-Cement Ratio: U. S. gal. per bag cement 
28 DAY STRENGTH OF CONCRETE EXPOSED TO COLD 
TEMPERATURES AFTER 1 DAY CURING AT 70° F. 


Strength-test re- 
sults in Lone Star 
Cement Research 
Laboratories, con- 
firmed by nearly 
thirty years’ field 
experience, show 
why ‘Incor’ makes 
year-around con- 
creting economic- 
ally practicable. 


‘INCOR’ Changes 
Winter into Summer 


én 


: 4 Weeks and $1.05 a Cu. Yd. of Concrete 


BOOTH MEMORIAL HOSPITAL & CO! 
Flushing, L. 1., N. 


Owner: THE SALVATION ARMY, INC. 

Architect: WILLIAM FRANCIS SCHORN, New York 
Structural Engineers: SEVERUD, ELSTAD & KRUGER, New York 
Genera! Contractor: CAYE CONSTRUCTION CO.,INC., Brooklyn, N.Y. 
Ready-mix ‘Incor’ Concrete: METROPOLITAN SAND & GRAVEL CORP., 
New York 


LOWE STAR CEMENTS COVER 
THE ENTIRE CONSTRUCTION FIELD 


@Cold weather used to slow concreting down to a walk and hike 
costs way up. ‘Incor’ 24-Hour Cement changed all that. By providing 
dependable service strength, and resulting safety from freezing, in 
only 24 hours, ‘Incor’ makes it possible to maintain low-cost high- 
speed schedules, even in sub-freezing weather, changing Winter into 
Summer for the building industry. 

Caye Construction Co., Inc. had to complete erection of the rein- 
forced concrete frame of Salvation Army’s Booth Memorial Hospital, 
Flushing, N. Y. last Winter. On November 1, based on long and 
successful experience, they switched to ‘Incor’ 24-Hour Cement to 
concrete the six upper stories. 

With ‘Incor’ and only one-day heat protection, forms were stripped 
in 24-48 hours, even at lowest outside temperatures. Each pour was 
protected by canvas, and heaters using propane gas provided steady, 
clean, uniform heat, with minimum labor costs. The Contractor says— 
Closing out the job with ‘Incor’ saved 4 weeks’ time (with correspond- 
ingly reduced job overhead), and cut heating costs by two-thirds, 
saving $1.05 per cu. yd. of concrete. 

Any time is ‘Incor™ time...and that goes double in cold weather! 

*Reg. U.S. Pat. Off. 


LONE STAR CEMENT 
CORPORATION 


BETHLEHEM, PA. 
HOUSTON 
NEW YORK 


Offices: ABILENE, TEX. + ALBANY, N.Y. . 
BIRMINGHAM - BOSTON + CHICAGO + DALLAS - 
INDIANAPOLIS + KANSAS CITY, MO. - NEW ORLEANS - 

NORFOLK + RICHMOND - WASHINGTON, D.C. 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, 1S ONE OF THE WORLD'S LARGEST 
CEMENT PRODUCERS: 18 MODERN MILLS, 38,000,000 BARRELS ANNUAL CAPACITY 
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Cantilever wall constructed on, and anchored to, top of dam provided freeboard for addition which raises stor- 
age level 6 ft 6 in. In foreground raising has been completed. 


Steenbras Dam strengthened by 


post-tensioning cables 


S. S. MORRIS, M. ASCE 
City Engineer, Capetown, Union of South Africa 


Author Morris (left) talks with Enoch R. Needles, President of ASCE, at Society’s 1955 Annual 
Convention in New York, where Mr. Morris presented paper on which this article is based. 


, ee Dam, the main source of the water sup- 
ply of Capetown, Union of South Africa, had been 
raised to a height of about 80 ft in 1927, as shown 
in Fig. 1. The serious water shortage which de- 
veloped in the postwar period led to the decision to 
again raise the dam. This time the spillway crest 
was raised 6 ft 6 in. 

The current water shortage reflects the unprece- 
dented expansion in trade and industry which has 
characterized the postwar decade in South Africa. 
Capetown, at the southernmost tip of the African 
continent, and legislative capital and mother city of 
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the Union, has felt to the full the nationwide trend. 
Its growth has been so rapid that the provision of 
services to its 600,000 inhabitants has tended to fall 
in arrears. Nowhere is this better illustrated than in 
water supply, where the current consumption is 
about 31 mgd, or just double the prewar figure. 

In 1951 Parliament empowered the city to develop 
a new water source. In the same year a special 
Board of Engineers was appointed, with the writer 
as chairman, to supervise this plan. Since the proj- 
ect would require a considerable period to complete, 
it was evident to the Board that stop-gap measures 
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Diamond drills were used to drill holes for 
post-tensioning cables. Holes extend 
through concrete of dam and about 33 ft 
through foundation rock. Into these holes 
cables were threaded and lower 8-ft length 
grouted in before tensioning. 


Original section 
Post-tensioning prior to 1927 
cable 


Assumed top of 


gam 
o- 
£26 
< os 
a 


FIG. 1. In typical section of Steenbras 
Dam, original section before 1927 raising 
is indicated by dashed line and 1953 raise 
by gray portion at top. This section is 
taken through one of post-tensioning 
cables, which runs ove: precast cable head 
at top and has each end grouted into foun- 
dation rock. Tension was introduced into 
cable by raising cable head with hydraulic 
jack, and holding head in raised position 
by inserting precast packing blocks. 
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Vibrator is attached to a cable while it is 
being grouted into foundation rock, An- 
chorage covers approximately lower 8 ft of 
cable length. Foundation rock was gener- 
ally of excellent quality. 


would be necessary. The unusually dry 
summer of 1953-1954 [winter, of course, 
in the northern hemisphere ], when Cape- 
town experienced its first water restric- 
tions in many years, justified the Board’s 
fears in this prespect. 

One of the most promising stop-gap 
measures considered by the Board to 
provide more water for the city was the 
raising of Steenbras Dam, with an 
assured yield of 20 mgd. A further 
reason for the work on this dam was 
that an earlier investigation had indi- 
cated the spillway capacity to be inade- 
quate. The spillway had been designed 
for a discharge of about 2,800 cfs, 
equivalent to a flow of only 107 cfs 
per sq mile (the catchment area being 
26.2 sq miles). A flood of 7,300 cfs, 
giving a discharge of 3,800 cfs, had 
already been registered and, on the 
basis of hydrological evidence else- 
where in the country, it was considered 
desirable to design for a flood peak of 
17,000 cfs. 

The stability of this mass concrete 
gravity structure (Fig. 1) under condi- 
tions arising from a 17,000-cfs flood were 
analyzed on the basis of design criteria 
adopted by the U.S. Bureau of Recla- 
mation. The analysis showed that the 
structure might well fail under a flood 
of this magnitude since the resultant 
force, using the Bureau of Reclamation’s 
extreme load criterion, fell altogether 
outside the section. 

Remedial measures could not be 
neglected. The following alternative 
plans were studied, some for strengthen- 
ing only, and others for raising also: 
(1) Cutting down the existing spill- 
way; (2) gravity strengthening, (3) 
constructing an additional gate-con- 
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In foreground cables have been draped 
over cable heads and anchored in, ready 
for post-tensioning. In background, one 
of the precast, reinforced-concrete cable 
heads is being slung into place. 


trolled spillway; (4) constructing a 
syphon spillway; (5) strengthening the 
existing dam by prestressing with post- 
tensioning cables. 


Advantages of post-tensioning 


The advantages offered by post- 
tensioning were evident at an early 
stage of the investigations. Construc- 
tion would be rapid—a most important 
factor in view of the urgent need for 
additional water. Substantial financial 
savings appeared possible over other 
more orthodox methods. It would not 
be necessary to disturb the rock gardens 
immediately below the dam, which have 
become an outstanding attraction and 
have proved a constant source of pleas- 
ure both to the citizens of Capetown 
and to visitors. Also, the post-tension- 
ing would be a permanent asset in the 
event of a further major raising (which 
may well soon be necessary) since the 
prestressing force can be taken into 
account for stability calculations no 
matter what method is adopted for 
further raising. 

The Board of Engineers, after inspect- 
ing the site, concluded that the founda- 
tions had sufficient strength to provide 
the necessary anchorage for the cables. 
The Board was particularly fortunate 
in having as one of its members an 
engineer who had been associated with 
the construction work in a previous 
raising of the dam. This Board mem- 
ber was able to give positive assurance 
of the quality of the foundation rock. 

There was doubt on only one point— 
the possibility of corrosion of the pre- 
stressing cables by the soft, acid, brown 
water of the Steenbras catchment. 
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Stretch of a test cable and load on it are 
about to be checked with 300-ton hydraulic 
jack (above center). Design tension on 
each cable is no less than 70 tons, with 
10 percent added for creep and relaxation. 


However, after an inspection of condi- 
tions, proposals were put forward which 
gave assurance that this danger could be 
avoided. 

A cost-benefit analysis indicated that 
a 6-ft 6-in. raise in spillway level by the 
post-tensioning method would offer the 
greatest advantages. The plan adopted 
envisaged a free spillway of the existing 
length, with the water level rising 5 ft 
6 in, above the crest during peak flood 
conditions, thus requiring strengthening 
of the structure for a total additional 
head of 12 ft. 

In January 1953 a contract was nego- 
tiated with a contractor skilled in the 
highly specialized operations involved. 
For the design of the main works the 
contractor engaged the services of André 
Coyne, Hon. M. ASCE, and no time was 
lost in submitting a detailed design, to- 
gether with a draft specification and 
schedule of quantities. Before the end 
of February 1953, the contractor was 
moving equipment to the site, and on 
March 1, 1953, the work was formally 
commenced. 

The effect of embodying post-ten- 
sioned cables in a gravity dam near its 
water face is to add at any section a ver- 
tical force which, by reducing the over- 
turning moment and by developing 
greater friction forces to resist sliding, 
provides additional resistance against 
the two principal causes of failure. Pre- 
stressing therefore makes it possible to 
strengthen a dam that requires raising 
or one that has been underdesigned, 
assuming of course, that the foundation 
is capable of resisting the additional 
loads. 

In the design for the raising of the 
Steenbras Dam, no tension was allowed 
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After cable has been post-tensioned, pipe 
of small diameter is inserted to bottom of 
hole for final grouting (photo at right). 
Note packing blocks placed under cable 
head to retain tension in cable. 


at the upstream face at any section, and 
the maximum permissible value of the 
coefficient of friction required for the 
balancing of the horizontal forces (shear 
in the concrete being neglected) was 
taken to be 0.75. Uplift pressure was 
taken as 0.6 of the full static head at 
the upstream face, diminishing to zero 
at the downstream toe. Uplift was 
assumed to act over the whole area of 
the section. 


Calculation of cable stress 


The first step in designing the pre- 
stressed cables for raising the dam was 
to calculate the total vertical force re- 
quired for stability at any section. 
Since the cables run from top to bottom 
and are designed for the critical section, 
there is an additional factor of safety at 
other sections. 

As is the case with all prestressed con- 
crete structures, allowance must be 
made for the effects of creep in the con- 
crete and relaxation in the cables. The 
applied prestress must be made signifi- 
cantly higher than the ultimate ten- 
sion required. As a result, the cable is 
more heavily stressed during initial ten- 
sioning than subsequently. Thus the 
operation of prestressing provides a 
valuable test of the strength of the cable 
and of its anchorage in the foundation 
rock. 

The original Steenbras Dam was a 
gravity concrete structure. See Fig. 1. 
It consisted of a curved portion and two 
straight flanks, in which precast concrete 
blocks were used as forms. It was raised 
in concrete to its present height in 1927. 

Expansion joints were provided on 
the raised structure at 40-ft intervals. 
The water seal was effected by copper 


strips, but no interlocking concrete 
keys were used. In calculating the pre- 
stress required, therefore, each block be- 
tween expansion joints on the flanks was 
considered separately, a sufficient num- 
ber of cables being provided in each to 
ensure stability. 

It was assumed that the curved cen- 
tral part of the dam would function as 
an arch. This assumption was sup- 
ported by observations in the inspection 
gallery, since the construction joints 
which intersect the gallery were com- 
pletely closed and watertight in the cen- 
tral part of the dam, whereas those on 
each flank showed appreciable opening 
and in some cases slight leakage. The 
curved part of the dam, acting as an 
arch, was found to be more than ade- 
quately stable, even under the loading 
developed with a considerable degree of 
raising, and it was therefore unneces- 
sary to strengthen it. 

The prestressing cables must be an- 
chored at a depth sufficient to ensure 
adequate resistance against pulling out 
of the rock. On a semi-empirical basis, 
it was assumed that the tension in a 
cable is resisted by the weight of the 
overlying rock contained in an inverted 
cone with its apex at the mid-point of 
the cable anchorage. Where the cables 
are close together, the cones overlap, 
and this must be taken into account in 
assessing the weight of rock available. 
On the basis of observations made dur- 
ing a personal visit of inspection to the 
Steenbras Dam, Mr. Coyne decided on 
a value of 45 deg for the cone half-angle 
at this site. 

To give complete assurance of safety, 
an 8-ft length of cable anchorage was 
adopted, and wherever foundation rock 
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FIG. 2. Details show method of raising 
and strengthening straight portions of 
Steenbras Dam. Detail (a) is for non- 
spillway section and detail (b) for overflow 
spillway, which was raised 6 ft 6 in. 
Curved portion of dam was raised but not 
post-tensioned as arch action made 
strengthening unnecessary there. 


Existing work 


Cable 


22"-dia drilling 


of subnormal quality rendered it neces- 
sary, the specifications required that 
the anchor holes be under-reamed. 

The cables are made up of steel wires 
of 0.20 in. diameter and 213,000-psi ulti- 
mate strength, with the 0.15-percent 
proof stress (as defined in British Stand- 
ard No. 18 of 1950) to be not less than 
157,000 psi. Each cable is 1.4 in. in 
diameter and made up of 37 wires. The 
minimum diameter of hole to be drilled 
through the concrete to accommodate 
the cables was fixed at 2'/, in. The 
calculated stress required on each cable 
was 70 tons. To allow for creep this 
brought the initial tension required to 
77 tons. 

In the event that the dam is again 
raised, the cables now installed will 
still retain their full value in applying 
a stress to the lower sections, but it will 
be necessary to install a certain number 
of additional cables to provide addi- 
tional resistance against the further in- 
crease of the forces acting on the dam. 
Spacing of the post-tensioning cables 
was designed to allow room for later 
installation of additional cables. 

Cables were designed on a semi-end- 
less system, whereby each would run 
from anchorage to anchorage over a 
semicircular precast concrete head, 
as shown in Fig. 2. This rendered ten- 
sioning of a cable a simple process. To 
apply the tension, a hydraulic jack was 
placed under the cable head which, 
after the load had been applied, was kept 


36 (Vol. p. 78) 


El. 1136.75 
Copper water sealing strip 
Cable head 
4 


Old spillway crest 
level El. 1130.25 


t— Packing 


an 
strength 
concrete 


Old spillway 
demolished to this 
jevel El. 1 125.45 9 


Existing work 


Cable 


in its raised position by precast concrete 
packing blocks. 

Computed stresses in the cable heads 
were found to be high. Since the 
strength of these heads is important, 
their design was checked by full-scale 
testing to destruction, undertaken in 
Paris under the personal supervision of 
Mr. Coyne. The precast concrete pack- 
ing blocks, also highly stressed, were 
heavily reinforced. 

Compression stresses on the dam, im- 
mediately below the packing of the cable 
head, were of course also high. To 
spread this stress at a low intensity to 
the concrete of the existing structure, 
a distribution beam was provided. 
This consists of a layer of high-strength 
reinforced concrete of 12-in. minimum 
thickness, except on the spillway, where 
the whole first lift of concrete up to the 
stressing level is of high-strength con- 
crete, with reinforcement placed just 
below the stressing level. 

The raised part of the dam was de- 
signed over its whole length as a canti- 
levered retaining wall anchored by rein- 
forcing bars grouted into drill holes in 
the existing concrete. On the non- 
spillway section, the cable heads are 
behind the retaining wall and the cables 
are completely encased in concrete to 
obtain protection against weathering as 
well as for esthetic purposes. On the 
spillway, the heads are embodied in the 
uppermost lift of concrete which forms 
the crest. 


Provision of a spillway of the conven- 
tional type, in which the profile follows 
the nappe, would have been difficult. 
It was therefore decided to adopt a 
profile which permits the nappe to spring 
clear, as shown in Fig. 2 (0). 

The water of the Steenbras Reservoir 
is typical of a moorland catchment, and 
since its pH is as low as 5.05, every pre- 
caution was taken against possible cor- 
rosion of the cables. To reduce the 
possibility of the acidic water reaching 
the cables, the cable holes were kept as 
far back as practicable from the water 
face of the dam and were pressure- 
grouted before the cables were inserted 
as well as after tensioning and testing 
had been completed. The; cables were 
thus entirely sealed within a waterproof 
cement medium. As an additional pre- 
caution, all water in the cable holes was 
kept alkaline during the period between 
anchoring of the cables and their final 
grouting. 

The allowable drift from the vertical 
of not more than 1 in. in 10 ft ensured 
that holes did not cross or run into each 
other, and the straightness restriction of 
not more than '/, in. in any 10-ft section 
ensured against undue friction on a 
cable during the application of prestress. 
Specifications required that 21 days 
should elapse between grouting in the 
bottom of the cables and tensioning 
them. 

The total pull required on a pair of 
cables was 2 X 77 = 154 tons, and the 
specification called for the use of 200- 
ton jacks with safety nuts on their 
heads which could be kept up with the 
raises as jacking proceeded. 

After a period of 28 days from the 
time of tensioning, each head was 
jacked up just clear of the packing and 
the load ascertained. If it exceeded 70 
long tons per cable, the cable was 
deemed satisfactory. If it was less 
than 70 long tons, the head was again 
jacked up to 77 tons per cable. Then 
after 14 days it was again tested. 

For all practical purposes the contract 
was completed within 18 months 
after the commencement of work. By 
mid-August 1954, the reservoir was 
overflowing at the new design crest 
level. The water thus made available 
proved of inestimable value during the 
ensuing summer. 

In the Steenbras area, the Table 
Mountain sandstone on which the dam 
is built, dips steeply and consists of ex- 
tremely hard layers interbedded with 
softer material. This characteristic 
rendered percussion drills useless since 
they tended to follow the dip down the 
hard layers, and diamond drills had to 
be used to keep the holes within the 
specified tolerances. Another  diffi- 
culty arose from the fact that the origi- 
nal concrete structure contained pieces 
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of wood, bits of reinforcement, wire 
form ties, and other obstacles that 
seriously interfered with drilling to 
tolerance. In many cases holes had to 
be drilled a number of times before they 
would pass through an obstruction with- 
out a kink; and in a few cases holes had 
to be relocated. 

With a few exceptions holes were 
watertight in the concrete and at the 
rock contact, but showed heavy leakages 
at 10 to 30 ft into the rock. Some of 
the leaks exceeded the pumping capac- 
ity of 1,500 gal per hour, and to meet 
this difficulty the amount of grouting 
was increased. Pressure was applied 
up to a maximum of 200 psi, and to 
avoid dangerous uplift on the wall, re- 
lief points were arranged at groups of 
holes adjacent to those being grouted. 
Grouting was continued until leakage 
was reduced to less than 11/2 gal per 
hour. 


Grouting of anchorages 


The method adopted for grouting the 
cable anchorages was as follows. To 
avoid airlocks, the grout was put into 
a 6-in. cylinder from which it was dis- 
charged by piston into a placer of 2-in. 
inside diameter and 13 ft long. It thus 
became possible to use a much thicker 
grout, with a water-cement ratio of 
0.25. The placer tube was fitted with 
a piston which could be driven down by 
air pressure to extrude the grout at the 
bottom. To eliminate turbulence, the 
placer tube was fitted at its lower end 
with a nozzle 9 ft 0 in. long, of 1-in. 
outside diameter, and a foot valve 
which opened only on contact with the 
bottom of a hole. The cables were in- 
serted into the grout slowly and under 
control. 

Each cable length was made up com- 
plete in the manufacturer’s works, with 
brushes, bindings and shoes, and marked 
with a metal tag giving its number on 
the wall and exact length. Delivery 
was arranged to suit the construction 
program, and cables were anchored as 
soon as possible after arrival. They 
were fed into the holes by hand, one 
end at a time, without any notable diffi- 
culties. All 28-day tests showed resid- 
ual tensions above the design figure of 
70 tons. 

Out of a total of 326 individual cable 
legs placed, only six failed. Careful 
investigation revealed the causes of 
failures to be grout dilution, excessive 
enlargement of holes in the drilling, and 
deviation of holes from the vertical. 
All failures occurred on long cables 
which had been allowed to run into the 
grout too rapidly. Immediate steps 
were taken to eliminate such weaknesses 
in placing, and no further failures oc- 
curred. 
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Raising has been completed in this view of dam. Curved section was 
raised but not post-tensioned, as arch action provided sufficient strength. 


Experiments during construction 
showed that once a hole had been pres- 
sure grouted, there was sufficient resid- 
ual alkalinity to neutralize the acid 
water in the hole, and no protection of 
cables was therefore necessary once 
they had been anchored. For the final 
grouting, ‘/,-in. steel tubing, flush- 
joined in 10-ft lengths, could be worked 
down to the top of the anchorage grout 
with ease. It was thus possible to 
flush holes out thoroughly before finally 
grouting up, and then to fill them up 
from the bottom, displacing the water. 
The grout thus used for filling was of a 
water-cement ratio of 0.65. 

Before the final grouting was started, 
holes were blocked with a neat cement 
plug through which a */,-in. tube was 
inserted. The !/,-in. tubing referred to 
above was passed through the %/,-in. 
tube, and grout was pumped down till 
all water had been displaced. The 
final seal was made by injecting cement 
at 200 psi through the plug after with- 
drawal of the !/,-in. tube. During this 
process considerable leakage of grout 
occurred through the strands of the 
cable, giving positive assurance that the 
final seal was completely watertight. 

The processes utilized in strengthen- 
ing and raising the Steenbras Dam were, 
so far as dam construction is concerned, 
entirely new to South Africa. Indeed, 
apart from certain dams post-tensioned 
in France and French North Africa, 
where the process was pioneered by 
Mr. Coyne, the method had not been 
exploited anywhere else in the world. 

From a purely financial point of view, 
the project can be considered eminently 
successful. The total cost to the City 


Council of all the work described was 
£110,000. By raising the height of the 
dam, an additional 1,552 million gal of 
water were stored during the first win- 
ter rains (which here come in August). 
The value of this additional water at 
the statutory charge of 2s. 3d. per 1,000 
gal was £174,600 so that the sale of this 
water during the summer of 1954-1955 
{winter of course in the northern hemis- 
phere] more than covered the cost of the 
project. 

The author is happy to record his 
thanks to W. S. Garrett, Manager, the 
Cementation Company (Africa) (Pty.) 
Ltd., for his valuable collaboration in 
preparing this article. 

The Board of Engineers, Augmenta- 
tion of Water Supplies, Capetown, com- 
prises S. S. Morris, M. ASCE, City 
Engineer, Capetown, Chairman; N. 
Shand, M. ASCE; and J. L. Savage, 
Hon. M. ASCE. 

Members of the City Engineer’s De- 
partment, Capetown, associated with 
the work were: D. C. MacKellar, A.M. 
ASCE; J. G. Welsh, M. ASCE; B. D. 
Kark, A. M. ASCE; and D. Lipsett. 

The contractors were the Cementa- 
tion Company (Africa) (Pty.) Ltd. 
Their engineers prominently associated 
with the project were Messrs. C. 
Grundy, P. I. Parker, A. M. ASCE, 
W. S. Garrett, D. A. North, J. G. 
Graébe and R. T. Shaw. The con- 
tractors’ consultant for the project was 
André Coyne, Hon. M. ASCE. 


(This article was prepared from a paper 
presented by Mr. Morris at the ASCE 
Annual Convention, before a Power Division 
session presided over by R. A. Sutherland, 
Vice Chairman of the Division's Executive 
Committee. ) 
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A unique application of the lamella 
type of roof has now been completed 
at Wichita, Kans. The new fieldhouse 
of the University of Wichita, with a 
permanent seating capacity of 10,235 
persons, will take its place among the 
larger enclosed places of public assembly 
in the nation. Although this building, 
which is being constructed at a total 
cost of $1,405,700 ($11.05 per sq ft), has 
many outstanding features, one of the 
most interesting is the lamella dome roof 
of 267-ft diameter, framed of structural 
steel. 

The primary purpose of the fieldhouse 
is to provide an arena for varsity college 
basketball and facilities for the univer- 
sity’s physical education program. Be- 
cause of its proximity to downtown 
Wichita, however, it is expected that 
the building will be frequently used for 
community functions, ice shows, and 
theatrical productions not requiring 
stage facilities. A modern heating 
and ventilating system (including radi- 
ant floor-panel heating in the locker- 
room area) and color-corrected mercury- 
vapor lighting for the arena, will insure 
maximum comfort to patrons and par- 
ticipants alike. An extensive parking 
area will provide parking space for 
2,000 cars. Parking lot paving of 
crushed stone is being laid under a 
separate contract. 

The fact that there is less unused 
space in a circular building, and that 
radial aisles provide maximum efficiency 
of access and egress, dictated the archi- 
tectural form of this building. The 
architects were also aware that through 
the use of peripheral seating, none of the 
10,000 seats would be farther than 86 
ft from the stage area. 

Economy and speed of erection were 
two of the primary factors leading to 
the decision to use a structural steel 
roof. Foundation conditions made the 
use of a tension ring to take the arch 
thrust imperative. The soil at the 
site is a clay subject to movement with 
varying moisture conditions, and the 


First steel lamella dome in United States 
covers University of Wichita fieldhouse. 
Spanning 267 ft, dome was designed as 
analogous to a thin-walled shell. Rib 
trusses and ring girders are 39 in. deep. 
Erection of outside ring girder was com- 
pleted around entire periphery before 
start of roof erection proper. One main 
radial rib truss was erected first, and then 
diagonal rib trusses were placed from out- 
side toward center, as shown in construc- 
tion view at left. 
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structural engineer felt that buttresses 
or a similar arrangement to take the 
thrust would not prove dependable. 
The fact that the lamella roof could be 
fabricated in much smaller sections 
helped influence the architects to adopt 
this system. It was their thought that 
this would encourage more competitive 
bidding for the steel contract, since it 
would be within the scope of small as 
well as large fabricators. 

Although many steel-framed domes 
have been constructed in this country 
(notably the Charlotte, N.C., Coliseum, 
the world’s largest, with its 332-ft 
clear span), and also several steel lamella 
broached-arch or “‘barrel-type’’ roofs, 
the Wichita University fieldhouse is 
unique in that it is the first steel dome 
to be constructed using the lamella 
system. The development of this sys- 
tem is very interesting. It was en- 
gineered, detailed, supervised, and is 
now being tested by Roof Structures, 
Inc., of Webster Groves, Mo. The 
finished structural design was made by 
Louis Bass of that organization, but 
prior to that, much consultation went 
on with national experts in the structural 
field. During the course of these con- 
sultations, many design theories were 
examined and discarded. Approxi- 
mately three months of time and over 
$5,000 were expended in research on the 
problem before it reached the contract 
stage. 

At first the simplest solution seemed 
to be to consider the dome structure as 
made up of a number of three-hinged 
arches. This approach was discarded, 
however, because it made no practical 
use of the internal circumferential 
forces which would permit a simple, 
uniform distribution of frame dead 
loads. An exact space frame analysis 
was then considered, but also discarded 
when it proved very involved and cum- 
bersome. The solution finally adopted 
considers the frame analogous to a thin- 
walled shell, and engineers of Roof 
Structures, Inc., are now engaged in 
tests on the completed structure to 
verify the accuracy of the design as- 
sumptions. During the analysis, a 
model was constructed to a scale of 
1/,in. = 1 ft, which proved very helpful 
in the design work and in preparation 
of shop drawings. 

In addition to the structural design 
proper, the actual geometry of triangu- 
lating the spheroid posed quite a prob- 
lem. The physical geometric solution 
was devised by E. A. Lampitt and 
Associates, consulting engineers of 
Pekin, Ill., who also checked the final 
drawings and stress calculations. Dr. 
Gustav Mesmer, Professor of Applied 
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Mechanics of Washington University, 
was a consultant on the geometrics. 

In addition to the above, credit 
should also be given to Prof. Jan J. 
Tuma of Oklahoma Agricultural and 
Mechanical College, who devised the 
final approach to the structural analysis; 
and to Louis Bass, who not only made 
the structural design and analysis, but 
also supervised the shop drawings, 
checked the geometrics, and supervised 
the construction. Dr. G. R. Kiewitt, 
Vice President of Roof Structures, Inc., 
coordinated and supervised the entire 
job. 

The roof structure is supported on 
thirty-six 10 WF 39 columns, each 
having a.3-in.-diameter pin connection 
at the base to permit a hinged movement 
as the roof expands or contracts. A 
trussed ring-girder 39 in. deep rests 
on top of the columns and runs the 
entire perimeter of the building. The 
total weight of this ring girder is 65 
tons. Into this ring girder, twelve 
radial trusses are framed. These span 
the entire distance to the center com- 
pression ring or “‘lantern.”’ Also fram- 
ing into this ring girder at intermediate 
points are curved roof trusses which 
parallel the radial trusses. These inter- 
mediate trusses intersect each other, 
resulting in the characteristic diamond- 
shaped pattern of the lamella system. 
The outward thrust of the dome is 
carried by four tension rings which are 
welded on or near the ring truss. 
The largest of these tension rings is a 
flat plate 10 in. wide and 1'/ in. thick. 
In the tension rings alone there are 65 
tons of steel. The depth of the roof 
trusses is 39 in. All trusses (including 
the ring girder) are of Warren type, 
fabricated of split beam T-sections for 
chords, and angles for web members, 
with shop-welded connections. 

The ‘lantern’ or center compression 
ring is a polygon with twelve sides, 
the long diameter being 24 ft 0 in. 
It consists of two continuous 10-in. 
25-lb channels, one each in the plane of 
the roof-truss top and bottom chords. 
These channels are horizontal and are 
laced to act as a single compression 
member. Stub columns on top of 
this compression ring create a small 
clerestory 6 ft 6 in. in height. This is 
the only point where the roof deviates 
from a perfect spherical form. 

The diameter of the roof, center to 
center of supporting columns, is 267 
ft 0 in. Cantilevered beams framing 
into the outside of the ring girders, 
however, increase the total diameter of 
the steel roof framing to 284 ft 5 in. 
The rise of the dome is 37 ft 6 in., and 
the spherical radius is 277 ft6in. There 


are a total of 432 tons of structural steel 
in the roof structure, or approximately 
13 '/s Ib per sq ft of projected area, 

The actual erection of the roof 
required only 14 days. In that period 
two crews erected 432 tons of steel over 
an area of 65,000 sq ft. Comparatively 
little falsework was required. It was 
at first contemplated that the only 
falsework to be used in erection would 
be the central tower supporting the 
compression ring shown in the photo- 
graphs. Poles were added when the 
roof deflection caused difficulty in 
making connections. It is interesting 
to note, however, that after all welding 
was completed and the shores were 
removed, the deflection was less than 
one inch. 

The roof is made up of twelve identi- 
cal pie-shaped sections, connecting to 
the trussed girder ring on the outside, 
and to the compression ring at the 
center. The trussed girder ring was 
first erected on the pin-connected 
columns around the entire periphery. 
One of the main radial roof trusses 
(each shipped in three sections) which 
divide the twelve: sections was then 
erected. Next the diagonal trusses 
were tied in, working from the lower 
outside ring girder up to the compres- 
sion ring. The two crews worked on 
opposite sides of the building and each 
worked around the building in one 
direction until closure was effected. 
All connections were then field welded, 
and temporary shoring was removed. 
Field welding on this job required four 
weeks for nine welding operators. 
According to the erection foreman, the 
job went up with unusual ease. 

The all-welded, exposed structural 
steel frame actually enhances the attrac- 
tive interior of the building. The 
soffits of all trusses have been painted a 
brilliant red, which contrasts with the 
grey lead paint used on the rest of the 
steel and emphasizes the diamond pat- 
tern of this unusual system. 

The $1,405,700 total cost of the field- 
house comes to $11.05 per sq ft of floor 
area. The structural frame, from col- 
umn bases up, cost $2.9575 per sq ft, 
including the fee of Roof Structures, Inc. 

Architects on the fieldhouse are 
Schmidt, McVay, and Peddie of 
Wichita. Engineer on the structure, 
exclusive of the roof, was G. Hartwell 
and Co., also of Wichita. The steel 
was fabricated by Watkins, Inc., a 
Wichita, Kans., member of the AISC, 
and was erected by the John F. Beasley 
Construction Co. of Chicago, Dallas, 
and Muskogee, Okla. The general con- 
tractor was Dondlinger & Sons 
Construction Co. of Wichita. 
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A; in every industry worth its salt, 
technological changes are always in 
progress, and these have been sub- 
stantial in the construction of bridge 
foundations. Before 1930, most pier 
foundations were built by sinking rein- 
forced concrete caissons. Usually pro- 
vision was made for the use of com- 
pressed air in case unexpected water- 
bearing soils were encountered, even 
though the operation might be planned 
for open dredging. The caisson gen- 
erally was employed for going down any 
appreciable distance beyond the limits 
of timber-sheeted cofferdams, and the 
then somewhat novel interlocking steel 
sheetpile, single-skin cofferdam. The 
caisson method was commonly used for 
piers 35 to 45 ft deep. When the pier 
was to be seated on rock, compressed 
air was often used for the final stages of 
sinking and for cleaning out and sealing. 

In the middle 1920's, techniques were 
developed for using cellular steel sheet- 
pile cofferdams which eliminated the 
main difficulties that had been experi- 
enced in the initial use of this method for 
raising the battleship Maine in Havana 
Harbor. This simple process soon came 
into use for unwatering large areas for 
lock and dam construction as well as 
for smaller operations, such as founding 
bridge piers. New procedures, using 
steel beams for internal bracing of single- 
skin cofferdams, made it possible to go 
to greater depths. Improved pile- 
driving equipment plus the use of H- 
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beam and pipe piling, and various types 
of concrete piling for foundations under 
piers, eliminated the need for carrying 
masonry all the way to rock or firm 
foundation. 

Economic factors contributed to the 
technological changes. Labor costs of 
compressed air work became almost 
prohibitive. A sand-hog receives 8 
hours’ pay for only one hour of actual 
work under air at depths of 99 to 110 ft 
below water level, and the same pay 
for only a half hour’s work at depths 
of 110 to 115 ft. As construction costs 
increased, customers demanded the best 
thinking of engineers to reduce them. 
To get a job, the contractor had to use 
plenty of initiative and imagination in 
planning his construction method pre- 
liminary to bidding. 

As the years passed, the use of rein- 
forced concrete caissons for bridge piers 
came to be limited primarily to depths 
beyond the practical limitations of the 
less expensive methods. At present the 
open-dredged caisson is used instead of 
compressed air wherever possible simply 
because it is more economical. In 
any event, open-dredged caissons must 
be used on jobs deeper than 115 ft below 
water level—the legal limit for com- 
pressed-air work. Today caisson sink- 
ing is restricted primarily to major 
bridge foundations in this country. 

There are two types of caissons for 
bridge pier construction—the ‘‘dry 
shoe’’ where the site is on land, and the 


February 1956 °* 


“floater” where the site isin water. The 
dry shoe involves the ‘‘shoeing’’ of the 
bottom contact area or cutting edge 
with structural steel to protect this 
critical point from damage as it is sunk. 

For the floating caisson, the shoe is 
much more elaborate, consisting of a 
water-tight floating cutting edge and 
working chamber and the bottom part 
of the caisson, which is anchored over 
the pier site. This is filled with con- 
crete, and as it sinks exterior walls are 
extended upward by use of an attached 
cofferdam of timber and steel, while 
the dredging wells are carried up by 
attaching circular steel dredging tubes. 
On occasion, to permit use of the dry- 
shoe method for a river pier, a tem- 
porary ‘‘sand island” is built. 

Every caisson is anew problem, Each 
has its own individual personality— 
sometimes quiet and well mannered 
and at other times perverse and ill- 
tempered. The matter of location con- 
trol in itself involves many peculiarities. 
Ordinarily the caisson becomes the base 
of the bridge pier and must end up 
where the pier is supposed to be, usually 
within a tolerance of a few inches. On 
its way down, the ‘‘box’”’ is likely to en- 
counter almost anything from sunken 
barges to skeletons of prehistoric mam- 
moths. Hardness of the bottom may 
differ greatly from one end of the site to 
the other, causing tilting. Ordinarily 
the only cure is to lower the high side 
by excavating in the working chamber 
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close to the cutting edge. If the caisson 
does not move readily, excessive digging 
may result, and when she cuts loose, 
she will probably go just as far in the 
opposite direction. Every time she tips, 
she goes off line one way or the other, 
and that means corrective measures, 
usually by tipping in the opposite direc- 
tion and “‘walking’”’ her back to where 
she belongs. 

This method works fine in certain 
types of soil, but in other types, as for 
instance in running sand, the cutting 
edge may travel in a direction opposite 
to that intended. Then the distraught 
sinking foreman must completely re- 
verse his strategy and take the opposite 
tack, only to discover when another 
stratum is entered that his method must 
again be reversed. 

Skin friction on the caisson is of great 
importance. It is of course essential 
to have a sufficient weight of concrete 
to keep her moving downward as ma- 
terial isexcavated beneath. This weight 
must also overcome buoyancy from 
water if sunk ‘‘in the wet,” or the equiva- 
lent amount of air pressure if the 
pneumatic process is used. Obviously 
the volume of concrete is kept at a 
minimum by the owner to reduce cost 
and dead load on foundation material. 

Extreme friction may be developed 
in sinking through some types of ma- 
terial—such as a hardpan of massed 
boulders, which have a tendency to 
“roll” against the caisson and bind. 
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Other material may have lubricating 
tendencies, and certain types of river 
silt may provide totally inadequate 
support for proper control, and must be 
replaced by firm material before the 
shoe is set. Occasionally jetting with 
water or air may be necessary to re- 
duce the skin friction. At New Orleans 
a special type of varnish is applied to the 
outside of the caissons to reduce friction. 
Unfortunately it is never possible to 
prove what would have happened if a 
given method had not been employed, 
but in this case the use of varnish is con- 
tinued because of favorable results in 
laboratory tests. 

It may become necessary to place 
additional load on a caisson to compen- 
sate for deficiencies in the weight of the 
concrete itself. Cases have occurred 
where the absolute maximum amount 
of load was added for which there was 
room on top of the caisson, with no 
appreciable result. When the weight 
was removed, and for no apparent 
reason, the caisson settled promptly. 

These are only a few of the multitude 
of problems encountered in this business. 
There is no such thing as a normal cais- 
son—this has been ascertained from 
bitter experience. The only solution 
is to expect the worst, and it is just 
possible that the worst will not happen. 
But at the heart of the problem is the 
necessity for keeping the caisson plumb 
and on line at all times. With proper 
care at the outset to maintain these 


two conditions, much time and effort 
are saved in the later stages, when it is 
much more difficult to correct misalign- 
ment. And that is where the value of 
experienced supervision on a deep foun- 
dation job exhibits its greatest value. 


New Orleans Bridge piers 


The piers for the New Orleans Bridge 
now under construction fall within 
the category of major deep foundation 
work. This structure calls for super- 
latives both as to depth and size of 
piers, and especially as to the length 
of the cantilever span. With its 1,575-ft 
span, this structure will be the world’s 
longest cantilever-type highway bridge. 
It surpasses by 175 ft the main canti- 
lever span of the East Bay section of the 
San Francisco-Oakland Bay Bridge, 
the previous record holder. Only two 
other cantilever spans in the world ex- 
ceed that of this new structure. Both 
are railroad bridges—one spans the St. 
Lawrence at Quebec, 1,800 ft; and the 
other is Scotland’s Firth of Forth Bridge, 
with a 1,700-ft span. 

The Mississippi River—by virtue 
of its great depth in the lower reaches, 
its shifting bottom, the absence of firm 
rock for the final foundation, and its 
high flood levels—automatically  re- 
quires the best in bridge design and con- 
struction. The Vicksburg Bridge was 
the first of these lower river structures, 
and for it pneumatic caissons were used. 
The Huey P. Long Bridge, approxi- 
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Main span of 1,575 ft makes 65-million-dollar crossing of Mississippi River at New 
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Orleans longest vehicular cantilever bridge in the world. 


mately 10 miles upstream from the site 
of the new span, was the first to use 
open-dredged caissons, which were sunk 
through sand islands for the deep river 
piers. Baton Rouge was next, again 
using open-dredged caissons with sand 
islands. Natchez and Greenville were 
simultaneous projects, both using open- 
dredged floating caissons for the main 
river piers, and dry shoes for the shore 
piers. Most recent was the Memphis 
Bridge, with open-dredged land piers 
and pneumatic river piers. 

On the new Mississippi River Bridge 
at New Orleans, the overall length of the 
three main spans will be 3,019 ft (Fig. 
1). The main span will be supported 
by one main pier in the river (Pier 2), 
550 ft out from the east or New Orleans 
shore, and by another pier (Pier 3) 


Pier 3, on west bank of river on river side of levee, has cellular- 
type caisson like that for Piers 1 and 2. Construction here is 
seen progressing from 150-ft-long whirler trestle mounting two 
30-ton whirler cranes. Sheetpiling provides partial sand-island. 


on the river side of the levee on the op- 
posite shore. On the New Orleans side, 
the anchor pier (Pier 1) will be on the 
land side of the Thalia Street Wharf, 
with an 853-ft span from this to the 
main river pier. The other anchor pier 
(Pier 4) will be connected with Pier 3 
across the levee by a 591-ft span. 

Bids were taken for the four main 
river piers on January 25, 1955. Dravo 
Corporation, at $6,691,590, was the 
lowest of five bidders. The contractor 
started work on February 28, 1955, 
and has been proceeding steadily. 
Scheduled completion date for this part 
of the work is December 1956. 

Work started immediately on anchor 
Pier 1. This is a land pier exposed to no 
particular complications from flood 
stages in the river. It has been sunk 


as an open-dredged caisson. In plan, 
the caisson base is 38 ft wide, 90 ft 6 in. 
long, and 71 ft high. Construction is 
cellular with 10 dredging wells, each 14 
ft 6 in. square. Final elevation on com- 
pact fine sand was reached on July 24, 
1955. Next came the cleaning of the 
working chamber by diver and high- 
pressure jet. Then a tremie seal of sub- 
marine concrete 17 ft thick was placed 
through tremie pipe, filling the working 
chamber completely and up into the 
dredging wells a distance of 9 ft. This 
provides foundation bearing the full 
size of the caisson and pier. 

An 8-ft-thick concrete distributing 
block was placed to cover the tops of the 
dredging wells up to 4 ft below ground 
line. Two concrete shafts will rise 125 
ft to a top elevation of + 138.58. 

To start this caisson, a steel shoe, or 
cutting edge, was laid out and as- 
sembled on the pier site in conventional 
fashion. Wooden forms were built 
around the outside and for the ten dredg- 
ing wells, and the concrete, heavily 
reinforced, was carried up to 21 ft above 
the cutting edge. Thereafter sinking 
and addition of 10-ft lifts were alter- 
nated without any special difficulty. 

Anchor Pier 4, on the west or opposite 
side, will be approximately 400 ft back 
of the levee. This will be a relatively 
simple structure, having a base 48 ft 
6 in. wide by 122 ft long and 10 ft deep, 
supported by 490 timber piles 80 ft 
long, which are now being driven. The 
top of this footing at El. +7 will be 
one foot below ground level. Two con- 
crete shafts, similar to those of Pier 1, 
will be carried up 140 ft 11 in. to EL. 
+ 147.75. There is nothing out of the 
ordinary about this foundation. 


To prevent scour of river bottom at site of Pier 2, Contractor sank 3'/2- 
acre willow mattress, here seen being loaded with stone in preparation 
for sinking. The 500-ton floating steel caisson will knife through mat- 
tress on its descent to depth of 110 ft below river bottom. 
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On the other hand, Pier 3 on the 
west bank, immediately in front of the HH | 
levee, presents an interesting problem. {| 
The base is 61 ft 6 in. wide by 135 IH | 
ft 6 in. long for the bottom 20 ft, at | 
which point it steps in 6 in. for the entire 
periphery of the pier. Its height is 157 
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Caisson for Pier 2 foundation stands ready for launching at contractor's 
. . Neville Island ways. In unusual ceremony, non-self-propelled “‘ves- 
sel'’ was christened Highpockets. Itis 88 ft by 151 ft by 20 ft high, Floating caisson has been moved into mooring stall by barge and 
and its 28 wells have diameter of 18 ft. See also cover photo. downstream end (foreground) has been closed. 
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concreted, and sunk in much the same 
manner as at Pier 1. Progress to 
January 15, 1956, resulted in sinking 
140 ft to El. —130, with 35 ft yet to go. 
This caisson will require 26,000 cu yd 
of concrete. Alternate concreting and 
sinking will progress steadily into the 
spring or summer of 1956. 

The key unit on the job is Pier 2 (Fig. 
2), which encompasses practically every 
challenging problem met with on the 
most difficult underwater foundation 
projects. A floating caisson is being 
used on this, the only river pier on the 
job. It is 550 ft out from the New Or- 
leans wharf and altogether too close 
to the main navigation channel for the 
contractor’s peace of mind. Considera- 
tion had to be given to the vulnerable 
condition of the caisson while still 
afloat and of the fleet of construction 
equipment surrounding it, since ocean 
freighters and river tows move upstream 
and down at all hours of the day and 
night, in all sorts of weather. In view 
of these difficulties, as well as the swift- 
ness of the current, it was necessary to 
schedule construction during the low- 
water season. 

The caisson base is 88 ft X 151 ft in 
plan below El. —72 (or river bottom). 
Mean low water is at El. +2, and the 
caisson will be founded at El. —180 
on stiff gray clay. 

The first operation at the pier site 
was to sink a willow mattress 300 ft 
500 ft in area (about 31/2 acres) to pre- 
vent scour. The mattress was woven 
at Plaquemine, La., of sturdy willows 
cut from 150 acres of river bank land, 
trimmed and laced firmly together on 
previously prepared launching ways. 
Heavy wire and steel cables insured a 
unit that would stand the terrific stresses 
experienced during sinking. 

Towing the mattress to the bridge 
site was no small task. After being 
centered approximately over the pier 
location, it was held in place by cables 
and anchors. Sixteen headline anchor 
cables about 1,200 ft long extended 
from concrete blocks in the river bed 
to the mattress and the mooring barges 
across the upstream end of the mattress. 
These barges, together with others along 
both sides and the downstream end 
acted as a temporary supporting 
“frame,”’ secured to the mattress with 
manila lines. Lateral cables to side 
anchors steadied the mattress in its 
position while three tail anchors down- 
stream counteracted the tendency of the 
upstream cables to sag and pull the 
mattress out of position. 

The next step was to distribute the 
ballast of one- and two-man stone over 
the entire area of the mattress. When it 
was loaded sufficiently to overcome 
buoyancy, the lines to the mooring 
barges were slacked off carefully, so as 
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to allow the mattress to settle to the 
river bed. 

After the mattress was in place, a 
stall—actually a steel U-shaped barrier 
or fence (Fig. 2b)—was placed around 
the pier site to hold the floating caisson 
steady while being sunk to the river bed. 
The rigid part of this stall is 40 ft high, 
extending from El. +15 to —25. It 
is supported by thirty-nine, 36-in.- 
diameter steel pipe piles 150 ft long, and 
driven 60 ft into the river bed. These 
were filled with sand and gravel to 
provide stability and internal support 
against crushing. 

The prefabricated units of the stall 
were assembled at the contractor’s 
Pittsburgh yard and barged to the job. 
Putting these together, lowering and 
positioning in the middle of the river 
was a relatively simple task, but it 
did require careful planning and han- 
dling as well as equipment of very sub- 
stantial capacity. 

The upstream end of the stall was 
surrounded by a semicircle of steel 
sheetpiling, driven vertically, to cut 
off the current. Vertical guide beams 
were then driven into the river bottom 
on both sides and across the upstream 
end to hold the caisson in exact loca- 
tion. 

In the meantime, the floating base 
for the caisson was being fabricated 
and assembled at the contractor’s 
Neville Island yard, about 7 miles down 
the Ohio from Pittsburgh. This is an 
all-welded, water-tight box carrying 
the heavily reinforced cutting edge. 

The ‘‘floater’’ was launched on August 
12, 1955, accompanied by certain cere- 
monies which are ordinarily reserved 
for a_ self-propelled vessel. It was 
christened Highpockets in honor of the 
contracting firm’s retired Senior Vice 
President J. S. Miller, who for many 
years headed its heavy and marine 
foundation work. The nickname of 
Highpockets was fastened on him by 
construction men working under his 
supervision in his early days on this 
type of work. 

Highpockets was towed 1,900 miles 
down the Ohio and Mississippi Rivers 
to New Orleans. On arrival, it was 
moored securely to the dock, while 27 
ft of attached cofferdam and dredging 
tubes were added, with necessary con- 
crete ballast to provide greater free- 
board above water level before towing 
out to the more hazardous location of 
Pier 2. 

On October 14, with the attached 
cofferdam and dredging tubes carried 
up to 47 ft above the cutting edge, three 
towboats moved the ungainly monster 
out into the river. It was maneuvered 
carefully into the open downstream end 
of the stall and snugly against the verti- 
cal beams already in place at the upper 


end and on both sides. The down- 
stream ‘“‘gate’’ was closed with a hori- 
zontal beam, and the two downstream 
vertical guide beams were driven, thus 
providing a vertical ‘“‘slot’’ in which the 
caisson is held firmly—free to move in a 
vertical direction only. 

From this point on, until the cutting 
edge reached the river bottom, the 
work consisted of the repetition of two 
main operations. First concrete was 
placed between the attached cofferdam 
and the dredging tubes, sufficient to 
sink the caisson to the limit of safe 
freeboard. Then another unit of at- 
tached cofferdam and dredging tubes 
was added. On November 19, 1955, the 
caisson was firmly landed on the bottom. 
Excavation through the dredging tubes 
with clamshell bucket was then started. 

The same procedures used on the shore 
piers are being utilized at Pier 2, that 
is, alternate dredging and concreting 
until the caisson reaches final elevation. 
Of course, on the river pier, the at- 
tached cofferdam must be extended 
step by step above the water level until 
sufficient penetration has been achieved 
to permit carrying the top of the con- 
crete above the water level, at which 
time the attached cofferdam will be 
dispensed with. 

By January 15, 1956, concrete had 
been carried 80 ft above the cutting 
edge, and this edge was 30 ft below the 
river bottom with 80 ft still to go to reach 
founding level 110 ft below the river 
bottom. 

Free jets, carried down the dredging 
wells, are being used when necessary 
to loosen material beneath the cutting 
edge. Such jets will be used to clean 
out the bottom of the caisson when it 
reaches final grade. Water levels inside 
and outside the caisson are kept equal- 
ized at all times. The caisson will 
never by pumped out except in the area 
between the attached cofferdam and 
the dredging wells, where minor leak- 
age through the attached cofferdam will 
be removed as necessary. When the 
caisson finally reaches founding level 
and has been cleaned out, a submarine 
seal of 6,800 cu yd of concrete will be 
placed through tremie pipes, using two 
mixer boats as a source of supply. In 
addition to the peripheral cutting edge, 
the caisson has one intermediate longi- 
tudinal and two intermediate transverse 
cutting edges, which will divide the 21- 
ft tremie seal into six pours. This cais- 
son will eventually contain 35,000 cu 
yd (70,000 tons) of concrete. 

After sealing, a 10-ft-thick distribut- 
ing block will cover the dredging wells 
from El. —15 to —5. A single pier 
shaft, stone faced with rounded ends, 
will rise from El. —5 to El. +30. 
Above this, two concrete shafts similar 

(Continued on page 104) 
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O: August 17, 1955, the collapse of 
about 4,000 sq ft of roof at the Special 
Air Materiel Command (AMC) Ware- 
house at Wilkins Air Force Depot in 
Shelby, Ohio, followed a series of diffi- 
culties at other locations where the same 
warehouse design had been site adapted 
by several different reputable local archi- 
tect-engineers from standard plans pre- 
pared by the L. P. Kooken Company of 
Baltimore, Md., for the Office of Chief 
of Engineers, Department of the Army. 
Despite the relatively small area in- 
volved, all construction on new ware- 
houses of this type was temporarily 
stopped immediately following this 
collapse and the Corps of Engineers be- 
gan an intensive investigation of the 
causes of the failure. As a result of this 


Rigid-frame failure 


The failures in concrete rigid frames here reported involve areas of structural be- 
havior not yet completely understood. This study, it is hoped, will further extend 
our knowledge of reinforced concrete structures. 


raises questions as to standard design assumptions 


EDWARD COHEN, J. M. ASCE, Special Structures Engineer, Ammann & Whitney, New York, N.Y. 


investigation, it was possible to resume 
construction by October 14, 1955, with 
a revised design and to start the appli- 
cation of remedial measures to pre- 
viously completed warehouses by De- 
cember 15, 1955. 

The collapse at Shelby originated in 
a diagonal tension failure in the frame 
girder at Bent 1 of Bay 6 (Fig. 1). 
Failure occurred about 1 ft 6 in. beyond 
the cutoff point for the negative rein- 
forcing as shown in Fig. 2. The com- 
puted dead-load moment at this point 
was small and of positive sign. The 
frame in which the collapse was initiated 
had been poured on February 10, 1954, 
and no cracks had been reported until 
August 3, 1955, when timber cribbing 
was placed under the cracked girder. 


door 


FIG. 1. Collapsed area in 
Special AMC Warehouse at 
Wilkins Air Force Depot, 
Shelby, Ohio, is in Bay 6. All 
bays are identical, with five 
bents, as shown in detailed plan 
of Bay 6, above. 
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On August 17, 1955, the collapse took 
place in Span 14-15 in the following 
order: 


1. Frame 2, about 22 ft from Col. 15 
2. Frame 1, about 20 ft from Col, 15 
3. Frame 1, collapse of cribbing at original 
crack 21 ft 6 in. from Col. 14 at top 
4. Frame 2, about 22 ft from Col. 14 
5. Frame 3, about 20 ft from Col. 15 
6. Frame 3, about 22 ft from Col. 14 


An observer states that the entire 
collapse occurred within 30 seconds and 
without previous warning. The failures 
which occurred on August 17 all showed 
effects of torsion and are believed to be 
secondary failures. The plane of the 
failure in Frame 1 which occurred near 
Col. 14 on August 3 was normal to the 
girder axis. 


Description of warehouse structure 


The warehouse is made up of ten 400 
X 200-ft units. In each unit five 6-span 
cast-in-place reinforced concrete con- 
tinuous frames, 400 ft long and 33 ft on 
centers, carry the roof except at the trans- 
verse expansion joints, where short-span 
frames are used. At Wilkins Air Force 
Depot, these frames support prestressed- 
concrete-block roof purlins spaced 8 ft 
3°/s in. on centers, over which was 
poured a 4-in. gypsum slab with wire 
mesh and steel rails spanning between 
purlins. At other bases reinforced con- 


crete purlins and short-span channel 
slabs or channel slabs of 33-ft span were 
used for the roof deck. One longitu- 
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Collapse of about 4,000 sq ft of roof at 
Special AMC Warehouse at Wilkins Air 
Force Depot led to intensive investigation 
of causes of failure. Standard design was 
revised and remedial measures applied. 


dinal expansion joint runs the full length 
of the building near mid-width. 

At the direction of the Office of Chief 
of Engineers, Ammann & Whitney rep- 
resentatives visited the Wilkins and two 
other depots at which Air Materiel 
Command Special Warehouses had been 
completed in the previous 24 months. 
Some of the warehouses had been built 
from the original plans without modi- 
fications; others had been strengthened 
by the addition of all or part of the longi- 


FIG. 2. Reinforcing in typical frame of Special AMC Warehouse 
at Wilkins Air Force Depot is shown. Approximate location of 


tudinal steel and stirrups shown in Fig. 
2. The field inspection showed that the 
failure in Bay 6 at Wilkins was not the 
result of an isolated weakness but of a 
general condition which was evidenced 
by extensive cracking in many of the 
frame girders. The largest and most 
dangerous cracks were found to occur in 
the regions of low moment near the 
points of contraflexure. The tops of the 
cracks are located near or just beyond 
the points where the negative moment 
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failure in Bay 6 is marked on elevation, near center. 
girder is yniformly 1 ft 8 in., and minimum depth is 3 ft. 


: 


Rigid frame of reinforced concrete, 400 ft 
long, failed about 1 ft 6 in. beyond cutoff 
point for negative reinforcing. See Fig. 2. 


| st 
On August 1955, Mari 
3$" shoring was placed . 
August 1955. 


steel is substantially reduced in area or 
stopped completely. However, at some 
of the warehouses and other structures 
of similar type, large cracks have also 
been noted in the negative-moment 
region closer to the columns. 

The cracks generally follow diagonal 
failure planes making angles of less than 
45 deg with the vertical. The details 
of the cracks themselves vary. Some 
are larger at the bottom, others at the 
top. There are indications that some 
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of the cracks near the point of inflection 
started at mid-depth and progressed 
either up or down depending on the local 
stress condition. 

At each building cracks appear more 
prevalent in certain spans than in others 
even where the reinforcement is similar. 
However, it was noted that the cracking 
was not confined to the span in which it 
was most prevalent. At Wilkins AFD 
and certain other sites, cracks are much 
less frequent in frames where continuous 
top reinforcement and nominal stirrups 
are present throughout. In other cases, 
serious cracking is present even with the 
added reinforcement. One effect of re- 
inforcing the region of low moment ap- 
pears to be to move the critical area 
back into the negative-moment region 
near the columns. 


Original design 


The original design, for a 20-psf live 
load, has been carefully reviewed and 
found in general accord with the require- 
ments of current building codes. 

The original design conditions were 
as follows: 


Vertical loads. Live load, 20 psf (uni- 
form only, not placed for maximum effect). 

Volumetric effects. Temperature change, 
+50 deg F (er = 6 X 10~* AT); shrink- 
age, €s = 0.0002. 

Allowable stresses. f'. = 3,000 psi, fe = 
1,350 psi, v. = 90 psi (excess only to be 
taken by web reinforcement), and f, = 
20,000 psi. An increase of 25 percent was 
allowed for vertical loads in combina- 
tion with volumetric effects. 

Boundary conditions. Columns hinged 
at top of footings and sidesway not pre- 
vented. Coefficient of friction at hinge = 
+25 percent or 0 percent. 

Extension of reinforcement. 12 to 24 in. 
beyond the point where it is no longer 
needed for moment due to vertical loads 
only. 


The calculations and plans were 


checked and found to conform to the 
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Rigid frames already in place are being strengthened by addition 
of external stirrups. These are new type of high-strength galvanized 
steel straps 2 in. wide and 0.05 in. thick, pretensioned to 40,000 psi. 


TABLE I. 


ACI 


Factor 318-51 


0.45 f'e 


BriTIsH 
STANDARD 


0.42 f'e 
0.038 


f'e 


criteria listed above. It should be 
noted that, possibly except for the ab- 
sence of placing the live load in patterns 
for maximum effect, these criteria con- 
form to the minimum requirements of 
the generally accepted building codes 
in this country. 

In addition, as a result of experience 
during the construction program, the 
Office of Chief of Engineers revised the 
plans in the spring of 1954 to provide 
continuous top bars and nominal stir- 
rups for the full length of the frames. 
(See ‘‘added reinforcement,” Fig. 2.) Al- 
though the addition of such nominal 
reinforcement is generally regarded as a 
desirable and conservative practice, the 
cracking which has been observed in 
frames with this revised reinforcement 
indicates that this does not eliminate 
the basic difficulty in structures of this 


type. 
Materials and construction 


Cores for compression tests, beams for 
flexural tests, and pull-out test speci- 
mens were taken from the collapsed 
spans and tested at the Ohio River 
Division Laboratories at Mariemont, 
Ohio. Results indicate that the strength 
of the concrete and reinforcing steel 
generally exceeded the minimum re- 
quirements of the specifications. The 
lowest value of compression strength 
was 3,455 psi and came from the core 
taken from the top of the beam near the 
initial failure. The other six cores were 
crushed at stresses from 4,015 to 5,240 
psi. Moduli of rupture and bond 
strengths were more than adequate for 
the stresses computed by usual design 
procedures. 

At Shelby, Ohio, each frame girder, 
400 ft in length, was placed in a single 
pour during one working day. Con- 
struction joints were made by use of 


Comparison of normal allowable stresses 


GERMAN 
DIN-1045 


Swiss 
SIA-161 


0.41 f'e 
0.024 


FRENCH 
MRU-47 


0.47 f'e 
0.037 


0.42 
0.021 f’e 


= 28-day cylinder strength 
f. = allowable compression in flexural members 
= allowable nominal shear stress = V/(bjd) 


Note: This comparison of allowable stresses is only approximate because of 
national variations in methods of field control, laboratory techniques, etc. 
The values given are for average concrete with a compressive strength of about 
3,000 psi. The cube-to-cylinder conversion factors were taken as 0.8 for 6-in. 
cubes and 0.85 for 8-in. cubes. 


steel plates set at the center of each span 
prior to the pour. However, the pour 
was continuous across the plate joint, 
and the usefulness of these joints is 
doubtful. The length of the continuous 
pours would tend to aggravate the ef- 
fects of shrinkage. At other sites the 
sequence of placing varied widely and 
was generally more favorable. 

Steam curing was used during cold 
weather (below 50 deg F) and curing 
compound during warm weather (above 
50 deg F). (Although the effect of the 
curing cannot be separated out, it may 
be noted that the frames poured in the 
colder weather were later exposed to a 
relatively sudden temperature drop, and 
cracking at Shelby appears less severe 
where the concrete was placed during 
warm weather. At other sites normal 
placing and curing procedures were 
used.) 

Cement and aggregates used for con- 
struction were in accordance with the 
applicable federal specifications. At 
Shelby, the concrete mix had a cement 
factor of 517 Ib per cu yd (5/2 bags per 
cu yd) Average proportions by weight 
were 1:2.24:3.89. Maximum size of 
coarse aggregate was 1 in. 


Results of investigation 


In evaluating the available data to 
find the factors responsible for the 
cracking and failures, it became evident 
that the problem was not that of several 
ynrelated failures, each the result of 
local conditions. Rather, any rational 
explanation of the failures must be 
based on unfavorable conditions which 
were consistently present at all the sites. 
Working on this premise, the following 
items were considered: 

1. Crack details and patterns. 
Although at each building the cracks 
are more prevalent in certain spans, 
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they also appear in other spans in the 
same building. Although serious dia- 
gonal cracks are present in regions of sub- 
stantial negative moment, most of the 
dangerous cracks are in regions of low 
moment. This would indicate that the 
failures are a result of a stress condition 
which is more or less typical of all spans 
and that circumstances associated with 
the sequence of placing the concrete, 
methods of curing and decentering, 
variations in concrete strength, etc., 
tend to develop a general pattern at each 
particular warehouse. Once a crack has 
opened at any point of a frame, the 
stresses may be relieved and the forma- 
tion of new cracks inhibited, at least 
temporarily. 

2. Possible “freezing” of expansion 
plates. There is circumstantial evi- 
dence that very high friction forces were 
developed between the upper and lower 
expansion plates. Many plates show no 
indication of relative displacement since 
installation. Stress cracks in the con- 
ciete at the supports of the expansion 
plates imply a high longitudinal force in 
addition to the vertical forces. On the 
other hand, some plates have been dis- 
placed. This displacement, however, 
may have occurred before the roof deck 
was placed and all motion may have 
been inhibited thereafter. The evidence 
on this point is not yet conclusive and 
requires a more detailed correlation be- 
tween plate movements and cracking. 

At one warehouse a few joints were 
separated vertically in order to check the 
possibility that horizontal displacements 
would occur when the restraints were 
removed. Magnitudes of the observed 
motions were very small. It is expected 
that additional observations during in- 
stallation of remedial measures will pro- 
vide information with which to evaluate 
the importance of this effect. 

3. Delayed cracking. Cracks gen- 
erally did not develop until a consider- 
able time after the full deck load was in 
position. According to field reports, 
new cracks are still developing and en- 
larging. This would indicate that a 
time effect is present, reducing the ap- 
parent strength under long-time loading 
and introducing considerations of shrink- 
age and creep, as well as possible differ- 
ential volume changes between the deck 
slabs and the frame girders. These fac- 
tors may well be more important for the 
AMC warehouse frames than for other 
types of structures where the ratio of 
live load to dead load is higher. Where 
the ratio is high and full live load is a 
temporary condition, an additional fac- 
tor of safety is added to the structure if 
long-time effects are critical. Thus it 
might be anticipated that the cracking 
in warehouses designed for a 40-psf roof 
load would be less severe than for the 
20-pfs designs. This is confirmed by 
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crack patterns for the warehouse at 
Griffiss Air Force Base in New York 
State. 

4. Type of construction. The 
type of structure may be described as a 
free-standing frame without an integral 
slab. Although no conclusions can be 
drawn as to the effect of the type of 
structure simply by comparing the 
various AMC warehouses, comparison 
with other structures may be enlighten- 
ing. Examples of similar failures near 
the points of contraflexure at low shear 
are available. One is a rigid-frame 
bridge model tested at the Univer- 
sity of Illinois in 1938. Another is a 
two-span bakery roof which failed in 
1954. A hangar built in 1943 and con- 
sisting of nine rectangular reinforced 
concrete frames, each having seven 130- 
ft spans, shows extensive cracking simi- 
lar to that found in the Special AMC 
Warehouses. Examples of other struc- 
tures of similar design which are simi- 
larly cracked but have not collapsed 
have been reported. 

5. Laboratory tests. Early labo- 
ratory tests to determine shear strength 
of concrete beams were based on the as- 
sumption that the capacities of the 
member under shear and moment were 
independent. Most of the test speci- 
mens had low ratios of ‘‘shear span” to 
depth, and/or high ratios of longitu- 
dinal steel in order to prevent flexural 
failure prior to shear failure. One of 
the effects of these conditions was to 
give apparent strengths which are too 
high and not actually applicable to the 
full-scale member. More recent tests 
indicate that much lower strengths may 
be obtained with larger ratios of ‘‘shear 
span” to depth. 

Prior to this time no controlled labo- 
ratory tests were available which gave 
reliable data on the shear strength near 
the point of contraflexure of continuous 
members. For this reason it was neces- 
sary to base any evaluation of strength 
on the stresses present at the failure sec- 
tions in full-scale structures, such as 
those cited above, for which records 
were available. Current tests by the 
PCA on warehouse models verify the 
action of these structures qualitatively. 
Quantitatively the low failure strengths 
of the full-scale structures have not yet 
been duplicated. Additional tests in- 
cluding axial tension are expected to be 
helpful in this respect. 

6. Building codes. There is no 
generally accepted theory of the actual 
mechanics of ‘‘shear’’ failure of ordinary 
reinforced concrete flexural members. 
Because of these failures and informa- 
tion obtained from current studies on 
diagonal tension in concrete beams, 
there is reason to believe that the design 
criteria for shear, as given in the current 
United States codes, is inadequate, and 


that the “‘shear’” strength of full-scale 
continuous rectangular beams without 
monolithic slabs is much lower than had 
been previously thought’ possible, par- 
ticularly where axial tension is also 
present. 

It is also believed that in regions of 
low moment, a diagonal tension crack, 
once initiated, may progress slowly to 
failure. If this is the case, then the 
failure load is equal to the cracking load. 
For reasons which are not completely 
understood by the profession, but which 
may be related to the added cross- 
sectional area, to creep, to possible 
lateral confinement of the main beam, 
to load redistribution, and to effective- 
ness of slab steel, continuous beams with 
substantial monolithic slabs appear to 
have greater inherent strength than 
similarly designed isolated members. 
Certainly the nominal shear stress, 


ve = 7 cannot be considered to be 
an accurate index of the actual shear 
strength, which is a function of the axial 
force at the section, the amount of 
longitudinal reinforcement, the span-to- 
depth ratio, the flexural compression-to- 
shear ratio, and the shape of the cross 
section as well as the compressive 
strength, 


Remedial measures 


Plans and specifications have been 
prepared for strengthening of all exist- 
ing frame girders by the addition of ex- 
ternal stirrups to carry the full dead load 
from a point 3 ft toward the center of 
the span, from the extreme location of 
the point of inflection, to within 4 ft 
from the face of column. Where the 
cutoff point for the upper layer of posi- 
tive reinforcement falls outside this 
region, the calculated stirrups are con- 
tinued at least two spaces past the cut- 
off. 

The girders will be jacked vertically 
and shored to reduce, as far as possible, 
dead-load stress prior to the stengthen- 
ing operation. The possibility of sepa- 
rating the bearing plates at the expan- 
sion joints and jacking horizontally to 
minimize axial tension is also being con- 
sidered. 

The external stirrups are of a new type 
and consist of high-strength galvanized 
steel strapping 2 in. wide by 0.05 in. 
thick, pretensioned to approximately 
40,000 psi. The specifications call for a 
minimum yield point of 70,000 psi and 
a breaking strength of 100,000 psi. The 
nominal working stress is 52,000 psi. Al- 
though external stirrups have been used 
in the laboratory and for repair work, 
this is the first application of high- 
strength steel strapping for this purpose. 
The strapping is similar to that used 
on crating, etc., for shipping purposes, 
and is available from several manufac- 
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turers. The strapper which has been 
found most effective thus far is a worm- 
gear type, model W2, manufactured by 
the Signode Company, and modified to 
give a good control of the strap tension. 
It is anticipated that in most cases these 
straps can be installed without removal 
of the roof. 

Where the reinforcement is not in ac- 
cordance with the OCE Revision of 
March 1954, heavy angles are placed at 
the lower corners of the girders in the 
regions around the points of contra- 
flexure, and lighter angles and straps at 
a spacing of 15 in. are continued to the 
center of the span. The straps and 
angles may remain exposed or may be 
fireproofed. 

The compression resulting from pre- 
tensioning the strapping serves three 
purposes. First, it induces a compres- 
sion in the concrete which tends to 
balance any internal tensions which may 
exist, thus raising the magnitude of the 
allowable cracking load. Second, in the 
event a crack does occur, the angle be- 
tween the crack and the horizontal is 
reduced, thus bringing more straps into 
action. Third, the size of the crack is 
kept to a minimum. Under dead load 
no new cracks will open, and it is an- 
ticipated that those now open will tend 
to close. Under overload the opening 
will be determined by the increase in the 
strap tension. Since the strap is not 
bonded to the concrete, this is of prime 
importance, the crack opening being due 
not to the unit strain in the strap, but 
to the elongation over its entire length. 
The effectiveness of the pretensioned 
straps has been verified by recent tests. 

The possibility of using pretensioned 
high-strength wire strand, straight and/ 
or draped, to introduce axial compres- 
sion and to reduce the vertical shears 
carried by the girder was also studied— 
and abandoned because of the many 
uncertainties involved. 


Redesign for new construction 


The following steps have been taken 
to ensure that all new construction will 
be fully adequate: 

1. Web reinforcement has been de- 
signed to carry the entire shear in the 
region of low moment without help from 
the concrete. This region is defined as 
being located between points 3 ft either 
side of the extreme positions of the 
points of contraflexure at each end of 
the span, including the volumetric 
effects and 50-percent unbalanced live 
load. The minimum stirrup spacing 
was then continued to the face of sup- 
ports. Because of the increased depth 
at the haunches, the web reinforcement 
in this region is also adequate for almost 
the full shear. In order to avoid an 
abrupt change in stirrup spacing, the 
web reinforcement was designed for */; 
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of the total shear in the central portion 
of the span between the regions of low 
moment. The minimum spacing of stir- 
rups or ties which cover the full width 
of the beam was set at 20 in. with partial- 
width stirrups halfway between. The 
stirrups are rectangular ties spliced in 
the compression zone where possible and 
also bent around the longitudinal steel. 

2. A combination of self-lubricating 
bronze and stainless-steel rocker and 
expansion plates has been substituted 
for the original structural steel bearings 
in order to reduce the possible longi- 
tudinal force caused by friction to a 
tolerable minimum. 

3. The area of longitudinal steel has 
also been substantially increased in 
critical areas by computing the effects 
of non-uniform live load and a more de- 
tailed analysis of shrinkage and tem- 
perature effects. 

4. The amount of continuous longi- 
tudinal steel has been increased to 
0.005 bd on the top face and on the bot- 
tom face. (This provides for variation 
in the locations of the points of inflec- 
tion due to conditions not included in 
the calculations, and for possible longi- 
tudinal forces.) 

5. Two continuous No. 5 bars have 
been added on each vertical face to 
control local cracking. 

6. The concrete supports for the ex- 
pansion plates have been strengthened 
by deepening the sections and revising 
the reinforcement. 

7. The center-to-center spacing of 
the longitudinal steel has been increased 
to facilitate placement of the concrete 
and to avoid the possibility of reduced 
effective bond between the concrete and 
the bars. 

8. Splices and cutoffs were stag- 
gered as much as practical. 

To minimize the cost of strengthen- 
ing the design for those cases where the 
reinforcing steel had already been 
fabricated, drawings were prepared to 
utilize the existing steel to the maximum 
extent. It has been possible to avoid 
wastage almost completely. 

Laboratory tests are being conducted 
by the Portland Cement Association at 
Skokie, Ill., in cooperation with the OCE 
to verify the strengths of the various 
designs and the remedial measures. 

To verify the results of this investiga- 
tion, to correlate the laboratory tests 
with the prototype under actual field 
conditions, and to ensure that a reason- 
able factor of safety is present in the 
prototype, it is planned to perform a 
carefully detailed and controlled load 
test on one frame built from the original 
plans after installation of the recom- 
mended remedial measures. It is also 
planned to instrument a frame to be 
built from the new design in order to 
verify long-time shrinkage, temperature 


and permanent load effects in full-scale 
structures, 


European building code requirements 


It was considered desirable to review 
the requirements of the building codes 
of other countries with respect to web 
reinforcement and allowable concrete 
stress. It was found that the British, 
French, Swiss, and German codes did 
not differentiate between beams having 
monolithic slabs and those which are iso- 
lated rectangular members. All the 
European codes require that web rein- 
forcement be designed for the full shear 
where the allowable concrete diagonal 
tension stress is exceeded. In addition, 
the German code requires that if the 
nominal shear stress anywhere in a half 
span exceeds the allowable value, all the 
shear in that half span is to be taken by 
web reinforcement. 

From Table I it would appear that 
current allowable stresses in American 
building codes do not vary radically 
from those in other countries, and that, 
except in the case of the German speci- 
fications, computed web reinforcement 
would not have been required at the 
point of failure. However, it should be 
noted that all the European codes 
recommend nominal stirrups, and bend- 
ing up as much of the longitudinal steel 
as practical and consistent with bond 
and anchorage requirements, regardless 
of the computed shear stress. On the 
other hand, most European countries 
do not make use of deformed bars. 


Proposed revisions to Building Code 


As a result of accumulated laboratory 
and prototype experience, appropriate 
technical committees of the ACI have 
recommended revisions to the ACI 
Building Code to limit the allowable 
nominal shear stress to 90 psi for f.’ > 
3,000 psi, and to include the following 
paragraphs: 


801 (d). When the value of the shear- 
ing unit stress computed by formula (12) 
exceeds the shearing unit stress, v., per- 
mitted on the concrete of an unreinforced 
web (see Section 305), web reinforcement 
shall be provided to carry two-thirds of 
the total shear at the section or the excess, 
whichever is greater. 

801 (e). In continuous or restrained 
beams or frames, except T-beams with 
integral slab cast monolithically, web 
reinforcement shall be provided from the 
support to a point beyond the extreme 
position of the point of inflection, a dis- 
tance equal to either one-sixteenth of the 
clear span or the depth of the member, 
whichever is greater, even though the 
shearing unit stress does not exceed vw. 
Such reinforcement shall be designed to 
carry at least two-thirds of the total shear 
at the section. Web reinforcement shall 
be provided sufficient to carry at least 
two-thirds of the total shear at a section 
in which there is negative reinforcement 

807. Where web reinforcement is re- 
quired, the amount used shall be not less 
than 0.15 percent of the area computed as 
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the product of the width of the member at 
mid-depth and the horizontal spacing of 
the web reinforcement. 


The proposed revisions are empirical 
and are intended to prevent any future 
failures in this type of structure without 
unduly penalizing other types of struc- 
tures which have demonstrated their 
adequacy by years of service. This is a 
field in which much research is under 
way and much additional research is 
required. The failure of the Special 
AMC Warehouse has demonstrated the 
urgency of the problem. 

In considering these code revisions, it 
should be noted that thousands of 
satisfactory structures have been built 
under each of the codes listed in Table 
I. Although there is always a tendency 
to be ‘‘on the safe side,’’ as in the case of 
the German code, and provide full web 
reinforcement throughout, this proce- 
dure would have resulted in the ex- 
penditure of millions of dollars for ad- 
ditional web reinforcement in most 
structures built since 1925, when the 
German code was adopted. All the 
design methods, American and Euro- 
pean, are empirical and result from 
varied interpretations of similar test 
data. In addition, the various codes 
reflect local conditions and the relative 
costs of labor and material. 

It is believed that the experience 
gained from this failure and the subse- 
quent investigations will result in im- 
proved design techniques with which the 
generally excellent record of reinforced 
concrete structures may be further ex- 
tended. 

The cooperation and aid received 
from the Office of the Chief of Engineers, 
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gineers, the consultants to the Office of 
the Chief of Engineers, and the Port- 
land Cement Association, are gratefully 
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of Engineers, Department of the Army. 
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Nathan M. Newmark, M. ASCE, Uni- 
versity of Illinois; and Prof. Chester P. 
Siess, M. ASCE, University of Illinois. 
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ENGINEERING 
ETHICS— 


Practically, ethics is a way of life— 
the daily application of the Golden 
Rule. Codes of ethics have been pre- 
pared by many engineering societies 
for the guidance of their members. 
That of ASCE comprises the best 
features of the codes adopted by 
eleven engineering organizations. 
Since engineering ethics is essentially 
a set of principles governing the pro- 
fessional man’s relationships with 
others, an attempt will be made here 
to define it in terms of four main 
relationships. 

The engineer and his professional 
life.—Perhaps foremost in impor- 
tance is the engineer’s conduct in his 
professional life. The knowledge he 
possesses is part of a common fund 
built up through many generations. 
It is an inheritance which he freely 
shares and to which he is obligated to 
add. Hence it is his duty to publish 
the fruits of his research and to share 
his advances in professional practice. 
If he is unable to contribute ideas, he 
can contribute through his association 
with engineering organizations to 
which he pays dues or assessments. 
He can contribute to the work of the 
schools and the press. 

At all times he must avoid bringing 
discredit on the honor or dignity of 
his profession. To advertise in self- 
laudatory language or in any other 
manner derogatory to the profession 
is considered unethical and not up to 
the level of conduct expected of a pro- 
fessional man. Under no circum- 
stances should the engineer use influ- 
ence or offer commissions to obtain 
professional work or otherwise solicit 
it improperly—directly or indirectly. 

The engineer and the public.— 
As a professional man the engineer has 
responsibilities to the public and to 
the community of which he is so vital 
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a part. He must endeavor to extend 
public knowledge of engineering and 
to discourage the spreading of untrue, 
unfair, and exaggerated statements 
regarding it. 

Due regard must always be given to 
public safety, which may be affected 
by the work for which the engineer is 
responsible. Too often when pressed 
for time he may fail to consider all the 
factors which concern the public wel- 
fare. He should guard against con- 
ditions which are dangerous to life, 
limb, or property, and if not himself 
responsible, should call the dangerous 
conditions to the attention of those 
who are. 

If called upon to serve as a witness 
before a court, commission, or other 
tribunal, the engineer will express 
opinions on engineering subjects only 
when they are founded on adequate 
knowledge and honest conviction. 
He will not express opinions publicly 
unless he is informed as to the related 
facts. He will not issue one-sided 
statements connected with public 
policy, inspired or paid for by private 
interests—except of course when he 
indicates in whose behalf the state- 
ments are made. 

The engineer and his clients or 
employers.—The engineer has definite 
responsibilities in dealing with those 
individuals or groups who are his 
clients or employers. He must above 
all act as a faithful agent, keeping in 
confidence information given him for 
the purpose of enabling him to per- 
form his professional duties, and 
accepting only his stated charges for 
the work. 

Fairness and justice should always 
prevail in relations between the client 
or employer and the contractor. Too 
many times this responsibility is dis- 
regarded, and the engineer may seem 
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more concerned for his personal gain 
than to maintain the ideals he talks of 
so freely. 

Should the engineer be called upon 
to use an invention, apparatus, or 
device in which he has a financial 
interest, he should have a clear under- 
standing about it with his client or 
employer in advance. 

The matter of compensation, 
. although essential to the livelihood of 
the engineer, should come second in 
importance. It should not come be- 
fore his professional aspirations and 
responsibilities. He should receive 
compensation from only one inter- 
ested party for the services pertaining 
to the same work, except with the con- 
sent of all interested parties. He 
should accept neither commissions nor 
allowances directly or indirectly from 
contractors or other parties dealing 
with his client in connection with work 
for which he is responsible. Nor 
should he be financially interested in 
bids submitted by a contractor for 
competitive work on which he is 
employed as an engineer unless he has 
the consent of his client or employer. 

In this connection cases may arise 
in which almost any article of the code 
cannot be applied rigidly, if at all. 
The code is intended as a set of rules 
so generally true that the engineer is 
obligated to observe them. If a 
situation arises which appears to be 
not covered by the code, the engineer 
should satisfy himself that it is not so 
covered, and that he is acting in 
accord with the principles of fair 
dealing which must govern him as a 
professional man. 

The engineer and other engineers. 
Last but not least comes the engineer’s 
relationship with other engineers. 
Above all else he will protect the engi- 
neering profession collectively and 
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individually from misrepresentation 
and misunderstanding. Long, slow 
progress can be destroyed very quickly 
and disastrously by even an uninten- 
tional misunderstanding, and once lost 
may require years of effort to restore. 

Give proper credit for engineering 
work to those to whom credit is due. 
It is easy at times to give the impres- 
sion that an engineering project on 
which we may have a minor part is of 
our own making and responsibility. 

When in a position to do so, the 
engineer should uphold the principle 
of appropriate and adequate compen- 
sation for those engaged in engineer- 
ing work, including those in subordi- 
nate capacities, for it is in the public 
interest to maintain a high standard 
in the profession. This very factor 
has been one of the reasons why the 
status of the engineer has not been 
raised to the plane on which it right- 
fully belongs. The engineer himself 
must not be willing to accept inade- 
quate payment for his services. Also, 
he should provide opportunities for 
the professional development of the 
engineers in his employ. 

Once graduated from his four-year 
college course, the engineer must con- 
tinue with his studies. To do other- 
wise indicates failure to recognize the 
rapidly changing character of the pro- 
fession. Like any good product, engi- 
neering can only be improved by the 
study of newer methods and by keep- 
ing up with the trends of the times. 

Engineers should use every precau- 
tion to avoid injury, either falsely or 
maliciously, to the professional repu- 
tation, prospects, or practice of an- 
other engineer. Should an engineer 
be guilty of unethical, illegal, or unfair 
practice, information pertaining to 
the situation should be presented to 
the proper authority for action. Such 


situations can be properly handled by 
the engineering societies, the engineer- 
ing press, or other similar forums for 
professional discussion. 

Further, the engineer should not 
attempt to supplant another engineer 
knowing definite steps have been 
taken to employ him, or to weaken his 
opportunity for employment by vol- 
unteering criticisms. He does not 
attempt to obtain work through the 
practice of competitive bidding on a 
price basis, either by bidding less than 
the going fee or by lowering his fee 
after the charges of others are known. 
Many engineers in salaried positions 
take advantage of their security to 
compete unfairly with engineers in 
private practice. Such competition 
is highly unethical. Here again, 
where the Code of Ethics does not 
cover a particular case, the burden 
rests on the individual engineer to 
satisfy himself that he is acting in 
accord with the spirit of the code. 

An engineer should avoid reviewing 
the work of another engineer without 
his knowledge or consent, unless the 
services of the other engineer have 
been terminated. Under any circum- 
stances, the review of another’s work 
should be done in such a manner as to 
maintain the dignity of the profes- 
sion. Only such criticisms should be 
offered as good judgment dictates. 

The Canons of Ethics for Engineers, 
adopted by the Engineers’ Council for 
Professional Development, begin as 
follows: 

“Honesty, justice, and courtesy form 
a moral philosophy which, associated 
with mutual interest among men, con- 
stitutes the foundation of ethics. 
The Engineer should recognize such 
a standard, not in passive observance, 
but as a set of dynamic principles 
guiding his conduct and way of life.” 
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Another chapter in the history of sus- 
pension bridge building is being written 
on the Delaware River, where the Walt 
Whitman Bridge is being built between 
Philadelphia, Pa., and Gloucester, N.J. 
Although no longer the pioneer struc- 
tures they once were, long suspension 
bridges still have glamour for engineers 
and laymen alike. This article discusses 
the construction of the anchorages and 
superstructure. The construction of the 
river piers was described by William L. 
Stone, Jr., in the August 1955 issue of 
CIvIL ENGINEERING, page 56. It is of 
interest to note that these piers, in the 
river, were built using sand islands and 
land equipment, whereas the concrete 
for the anchorages, on shore, was placed 
by marine methods and equipment. 
One of the first field tasks of the en- 
gineers for this bridge, Modjeski & 
Masters-Ammann & Whitney, was to 
establish a triangulation system for the 
various studies involved in fixing the 
bridge centerline and for locating the 
river borings. This initial system was 
adequate for the purposes mentioned but 
was not as accurate as desired for actual 
construction. Therefore it was neces- 
sary, before the start of the contractors’ 
work, to set up a precise control system. 
On the Philadelphia side, the river 
bank was free of obstruction from the 
bridge site south as far as necessary to 
establish an entirely satisfactory base- 
line 2,261.79 ft in length. However, on 
the Gloucester side, in New Jersey, the 
bridge centerline was located just south 
of the plant of the New York Shipbuild- 
ing Corp., making it necessary to acquire 
land from this company which it used 
for steel storage. It was also necessary 
to acquire land leased to the Radio Cor- 
poration of America and to demolish a 
number of buildings which stood on it. 
Immediately to the south is the plant of 
the Armstrong Cork Company, which 
stores immense piles of baled cork along 
the river bank and usually has a freighter 
at the dock unloading more. Obviously 
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a baseline along this bank of the river 
would have had to be very limited in 
length. The baseline for construction 
control was therefore located along Ellis 
Street, the first street paralleling the 
river in Gloucester. The north end of 
this line had to be referenced from a tri- 
angulation station located on top of one 
of the RCA buildings. The south end, 
in the grounds of the U.S. Coast Guard, 
required the construction of a tower to 
clear some intervening buildings. 

The measured baseline, 1,995.85 ft 
long, was extended north to an inter- 
section with the bridge centerline to per- 
mit checking the locations of the tower 
and anchorage foundations by direct 
measurements. A number of Corps of 
Engineers’ monuments were tied in so 
as to establish the location of the pier- 
head and bulkhead lines. Elevations on 
each side of the river were established 
from U.S. G. S. benchmarks. 

Bids for Contract No. 1, the two river 
piers, were taken on June 22, 1953, six 
bids being received. The contract was 
awarded to the Fehlhaber Corporation 
of New York with a low bid of $3,219,- 
620. For a description of the construc- 
tion of these piers, in sand islands, see the 
article by William L. Stone, Jr., pre- 
viously referred to. 

Contract No. 2, for the construction 
of the anchorage foundations, was 
awarded to Merritt, Chapman & Scott 
Corporation, which submitted the low- 
est bid of $3,400,410. Since both these 
foundations were located back of the 
shoreline, their construction was visual- 
ized as a land operation. However, as 
the name of the contractor would indi- 
cate, the work was largely carried out as 
a marine operation, the concrete being 
mixed in a floating plant and pumped in- 
shore to the anchorage sites. 

The foundations consist of a cellular 
footing 124 ft long and 144 ft wide under 
the front or river end of the anchorage 
and 202 steel-shell concrete piles under 
the rear portion (Fig. 1). The design of 


the footings contemplated their con- 
struction as caissons. The contractor, 
however, had recently constructed the 
Norfolk-Portsmouth (Va.) Tunnel, for 
which the Portsmouth approach had 
been sublet and built by a novel open- 
cofferdam procedure. This procedure 
was adopted for the anchorage founda- 
tions of the Walt Whitman Bridge. 

Initially, six deep wells were driven 
around the site of each footing and about 
25 ft out from its faces. These were 
used to lower the ground water within 
the area of the footing. This area, in- 
cluding a working strip about 20 ft wide 
on all four sides, was then excavated 
from El. +8 ft to the approximate 
level of the top of footing at El. —5 ft. 
This largely preempted the full width 
of the right-of-way on the Gloucester 
side and created a serious access problem 
for the work on the river pier. Next 
soldier piles 24 by 79.9 were driven ap- 
proximately on 6-ft centers adjacent to 
the outside faces of the footing and toa 
depth of about 10 ft below the founding 
plane. 

Then, as the earth inside was exca- 
vated, 3-in. timber lagging was inserted 
behind the inside flanges of the piles, 
leaving spaces between the lagging 
which were packed with salt hay. This 
was strictly a hand operation. As the 
placing of the lagging necessarily pro- 
gressed from the top down, each piece 
had to be cut to such length as would 
permit it to be inserted between the 
piles with a minimum of clearance. 
The earth face between the piles was 
carefully scraped back just enough to 
insert the lagging. With the ground- 
water level lowered by the outside wells, 
relatively little water seeped into the 
excavation. Two tiers of steel wales 
and cross struts were installed in each 
cofferdam when the excavation reached 
the prescribed elevations. The cross 
struts of this bracing were supported at 
their intersections by steel H-beams 
driven well below the founding depth. 
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ANCHORAGES AND 
SUPERSTRUCTURE OF WALT WHITMAN BRIDGE 


On the Philadelphia side, the plans 
called for founding at El. —70.0, 
based on information obtained from 
borings. Actually, by excavating in 
the open, permitting visual inspection 
of the founding material, it was pos- 
sible to stop at El. —59.3. The Glouces- 
ter anchorage was founded at the plan 
elevation of —52.0 ft. 

All concrete was mixed in a typical 
floating plant of Merritt, Chapman & 
Scott Corporation newly assembled for 
this work. Except for the revolving 
crane used to charge the aggregate 
hoppers, it was fully electrically pow- 
ered from diesel generating units located 
at the stern of the mixer barge. The 
plant contained two Blaw-Knox 56-cu 
ft mixers mounted side by side. These 
discharged into 8-in. double Pumpcrete 
machines. The cement and aggregates 
were batched in manually controlled 
weighing bins charged from overhead 
hoppers. Mixing water was also 
batched by weight, being pumped from 
a storage tank in the mixer hull into 
manually adjusted tanks located adja- 
cent to the weighing bins. 

The cement was shipped in bulk and 
unloaded into enclosed barges at the 
Port Richmond Railroad Terminal. 
These were spotted in turn at the stern 
of the mixer barge, and the cement 
pumped into the hoppers with manually 
controlled air pumps. The sand and 
gravel were delivered by barge from 
their source near Morrisville, N.J. 

The concrete was placed in the forms 
through “elephant trunks’ which were 
periodically moved as the Pumpcrete 
lines were progressively shortened. 

Corresponding to the tremie seal of a 
caisson, base slabs 10 ft thick on the 
Philadelphia side, and 9 ft thick on the 
Gloucester side, were constructed. On 
the Philadelphia side the slab was under- 
taken as a continuous pour totaling 
6,613 cu yd. This pour began at 8:00 
a.m. one Monday morning and ended at 
noon the following Friday. Being the 
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tween tower shafts to prevent them from leaning inward and putting 
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River end of each anchorage foundation 
consists of cellular caisson 124 X 144 ft. 


initial pour for the plant and operating 
crews, it proved somewhat ambitious, as 
during this time probably everything 
that could go wrong with a newly 
assembled plant and operating crews 
took this occasion to do so. As a 
result some of the automatic features 
were manually operated thereafter. 
Succeeding pours were materially re- 
duced by inserting construction joints. 

From the base slab to the under side 
of the distribution slab, circular wells 
were formed in the concrete corre- 
sponding to the dredge wells that would 
have been there had the footing been 
constructed by the caisson method. 
This, of course, was to save concrete and 
reduce the dead load of the footing. 
The wells were filled with water before 
placing the covers and pouring the dis- 
tribution slab. 

In driving the steel-shell piles form- 
ing the remainder of the foundations, it 
was deemed essential that the piles 
penetrate at least 5 ft into the underly- 
ing sand. Information disclosed during 
the excavation of the cofferdam on the 
Philadelphia side indicated that sand 
was at quite variable depths. Accord- 
ingly, additional borings were taken 
from which to develop approximate 
contours of the sand strata. Prejetting 
was used as an aid in driving the piles, 
and in some cases supplemental jetting 
beside the piles was necessary. This 
apparently contributed to the tendency 
of a number of the shells to deflect from 
a straight line, sufficient in some cases 
to require the driving of replacement 
shells. Load tests determined the ade- 
quacy of those not redriven. 

The rest of the construction was 
routine and does not justify further 
discussion. Salvage of the soldier piles 
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FIG. 1. 


Anchorage foundation consists of two types—rear part 


of piles and forward part (nearest river) of caisson type. 


was attempted, but was given up when 
it was found that deep jetting would be 
required. 


Anchorage superstructures 


The contract for the construction of 
the anchorage superstructures, desig- 
nated as Contract No. 3, was awarded to 
Booth & Flinn Company of Pittsburgh 
at an estimated cost of $3,647,075. 
With the exception of a granite belt 
course at the base, the anchorages are 
being constructed entirely of concrete. 
Each anchorage is approximately 120 
ft wide by 200 ft long and 132 ft high. 
Buttresses at the river ends support the 
cable columns and saddles. Anchor 
girders and three tiers of eyebars for at- 
tachment of cable strands are embedded 
in blocks at the offshore ends. When 
completed, curtain walls on the sides and 
at each end between buttresses and 
anchor blocks will enclose the structures 
and give them the appearance of solid 
masses. Architectural treatment of the 
sides reflects the functioning of the 
splaying cable strands and embedded 
steelwork. Openings in the end walls 
give access to the interior of the anchor- 
ages for maintenance purposes. 

Anchorages are being constructed in 
stages (Fig. 2). The first stage, that 
required to withstand the puil of the 
unloaded cables, is now complete. 

Following the spinning of the cables, 
the rest of the concrete will be placed in 
coordination with the erection of the 
suspended steelwork and the construc- 
tion of the roadway deck. About 
20,300 cu yd of concrete were required 
in each anchorage for the first stage. 
An additional 12,400 cu yd will be 
needed at each anchorage for completion. 


Fe 


The construction procedure is essen- 
tially routine, the concrete being placed 
in lifts nominally 5 ft in height up to 
El. +53 ft, and in lifts varying from 11 
to 15 ft above this elevation. Con- 
struction joints were placed in the lower 
lifts to reduce the size of the pours to a 
maximum of about 500 cu yd. 

Forms are prefabricated in designed 
units which can be modified as they are 
reused for successive lifts. They are 
held in position by steel anchors. By 
specification, they are faced with rough 
sawn tongue-and-groove lumber, with 
certain areas of plywood. 

Concrete for both anchorages is being 
obtained from central mixing plants 
and placed with bottom-dump buckets 
hoisted with cranes on crawler treads. 
A lift of about 125 ft was required to 
reach the highest pours of the first stage. 

Preparations for erecting the main 
towers began as soon as the construc- 
tion of the river piers would permit. 
This contract is held by the Bethlehem 
Steel Company, which submitted the 
lowest of two bids in the amount of 
$6,610,070. 

The two main towers are 352 ft high 
and are formed with two tapered cellu- 
lar steel shafts connected below the 
roadway and at the top with arched 
portal struts (Fig. 3). The shafts are 
spliced to form ten tiers varying from 9 
ft 0 in. to 40 ft 10 in. in height. Gener- 
ally the tiers of each shaft were fabri- 
cated in four units, two forming the 
river and shore faces and the other two 
fitting between them. The bottom 
tier, however, was fabricated in two 
units, which by virtue of the 6-in.-thick 
masonry plates made them the heaviest 
units to erect, each weighing about 66 
tons. The portal struts were fabri- 
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and 
shipped to ground storage in Phil- 


cated in nine units. 
fabricated at Pottstown, Pa., 


adelphia, south of the bridge site. 
The shaft units forming the river and 
shore faces were of such size that 
special cradles mounted on railroad-car 
trucks were required to bring them with- 
in the necessary overhead clearances. 
Such shipments of course were special 
by all the rules of railroading. 

The initial operation in the field was 
to construct a timber working platform 
immediately above the pier shafts, 
which serves also as a protection to the 
pier masonry. These platforms are 
supported on steel framing extending up 
from the pier distribution slabs and are 
of such size and strength as to support 
the necessary hoisting engines as well 
as to store fabricated tower units. 

Tower sections, when needed for 
erection, were reloaded on cars, placed 
on car floats and ferried to the pier 
sites. Here they were unloaded by the 
erection derricks, and each section 
above the first tier was temporarily 
landed on the working platform with 
its lower end resting on a steel cradle. 
After the hitches had been shifted to 
the upper end, the section was raised to 
an upright position and hoisted to final 
location in the tower. Use of the 
cradle prevented damage to the milled 
ends of the shaft units. 

The lower three tiers of the tower 
shafts were erected by a tower derrick 
mounted on tandem steel barges. This 
derrick in turn assembled a creeper 
traveler which was attached to the 
tower through guides engaging vertical 
track beams bolted to the shore faces of 
the tower shafts. The traveler con- 
sisted of a modified stiff-leg derrick 
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Anchorage on Philadelphia side is seen 
ready for cable spinning, with buttresses 
supporting cable columns and saddles. 
Note cable spinning equipment assembled 
in left foreground. 


FIG. 2. On longitudinal section through 
anchorage, circled numerals indicate con- 
creting sequence. Portions designated 
(la) to (lf) were placed in alphabetical 
sequence but without relation to timing of 
rest of No. 1 concrete. Next came con- 
crete of (2). Spinning of all cable wire 
follows, after which concrete marked (3) 
and (4) will be placed in order indicated. 


El. 140.86 
El. 135.74 (P) oth Concrete in cellular 
under cable saddle 
n 20'0" to be placed 
El. 119.87 43; under (2) 
1616" He 1816" 2214" SUV AZE 
510" 
! 
4ah “Xl 
| & El. 70.00 
\ 
A El. 53.00 4 
4 4 
“Pour at wall | 63) } 
(©) le 20.00 El. 18.00 3'6" H IPitch line. 
Pitchline 


mounted on a steel-framed cage span- 
ning the track beams. It was designed 
to handle a 64-ton load at a radius of 
75 ft. As each tier of the tower steel- 
work was erected, the traveler was 
raised to the next position with block 
and falls attached to outriggers tem- 
porarily connected to the top of the 
shafts. As the traveler approached its 
top position, a temporary spacer strut 
was placed between the tower shafts to 
maintain them at their approximately 
proper spacing. Spreader frames were 
also used in erecting the portal struts to 
maintain adequate clearance for insert- 
ing the closing sections. 

Riveting was carried on with the 
usual scaffolds surrounding the tower 
shafts. All rivets were heated on the 
scaffolds and transmitted to the point 
of driving by pneumatic rivet passers. 
The contractor was permitted to place 


special openings in the steelwork for 
this purpose. To expedite the com- 
pletion of the Philadelphia tower, high- 
strength bolts were substituted for 
rivets in the top portal strut and the top 
two tiers of the shafts. The anchor 
bolts were each tightened to a tension 
of 55,000 Ib immediately after fitting up 
the base sections and again on com- 
pletion of tower erection. Impact 
wrenches calibrated by the Fritz Engi- 
neering Laboratory at Bethlehem, Pa., 
were used for such tightening. 

The base sections of the Gloucester 
tower were placed on December 21, 
1954, and the last section of the top 
portal strut was erected on May 12, 
1955. The corresponding dates for 
the Philadelphia tower were April 4, 
and August 16, 1955. 

When erection of tower steelwork was 
completed, guy derricks belonging to 
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FIG. 3. Two main towers, seen 
in side and front elevation and 
in cross section, are 352 ft high. 
In typical shaft, diaphragm con- 
sists of '2-in. web plate M4E 
and eight angles 4x4x 2. Ele- 
vator is in south shaft only, 
and scaffold supports in north 
shaft only. 


the cable contractor were assembled on 
the top portal strut for dismantling and 
lowering of traveler derrick and frame. 


Main cables and suspenders 


The contract for constructing the 
main cables and suspenders was awarded 
to the American Bridge Division of 
U.S. Steel Corporation at a bid price of 
$4,768,293.25. 

The cables will be about 23 in. in 
diameter and will contain 37 strands of 
308 wires. At each anchorage, the 
strands splay apart and connect to 
separate eyebar chains which, as pre- 
viously mentioned, extend from steel 
girders embedded in concrete near the 
base of the anchorage. The connection 
is formed by looping the wire around 
spool-shaped shoes pin-connected to the 
ends of the eyebar chains. 

The strands are being spun directly 
in the cable saddles, which are circular 
in cross section. Throughout the spans, 
the strands as spun and seized, are 
adjusted to form a hexagonal cross- 
section, with four strands in the upper 
and lower layers. The wire is nomi- 
nally 0.192 in. in diameter, cold drawn 
in lengths of about 3,000 ft, and hot- 
dip galvanized. The wires are spliced 
with threaded sleeve couplings and 
placed on reels at Trenton, N.J., for 
delivery by truck to the bridge anchor- 
ages. Cable spinning follows the usual 
procedures, which basically go back to 
the days of John A. Roebling, M. 
ASCE, and his son, Col. Washington 
Roebling. 

The footbridges, providing access for 
the cable spinning, are supported on 
lengths of wire rope which on comple- 
tion of this operation will be removed 
and cut into shorter lengths for sus- 
penders. As footbridge ropes, they 
extend from tower to tower and from 
towers to anchorages—three ropes for 
each footbridge. After attachment at 
the anchorages, the side-span ropes were 
successively hoisted with block-and-fall 
to their connections at the top of the 
towers. The main-span ropes were 
initially laid in pairs on the river bed 
from reels mounted on a barge towed 
from pier to pier. After hoisting and 
attachment at the top of one tower, 
each rope was similarly hoisted and 
connected at the top of the other 
tower. Ropes were then individually 
adjusted in each span to proper sag. 

The footbridge decking is constructed 
of chain-link wire fencing stretched over 
6-in. X 8-in. cross timbers spaced about 
10 ft center to center. These in turn 
are bolted to the under side of the foot- 
bridge ropes. Wood posts attached to 
the ends of each cross member carry 
wire-rope handrails and the various 
electrical cables for lights, signals, 
power control, etc. Cross bridges are 
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First three tiers of Gloucester towers have been erected by floating derrick. Derrick now 


assembles creeper traveler, which will erect remaining seven tower tiers. 


located at the center and quarter 
points of the main span. 

To stiffen each footbridge against 
undulating motions, pairs of arched 
ropes are connected with vertical ties 
to the outside footbridge ropes. The 
permanent hand ropes are being used 
for this purpose. Over each saddle, 
and spaced at approximately 200-ft 
intervals along the footbridges, steel 
and timber bents support the two parts 
of endless hauling ropes. At each 
anchorage these ropes pass around 
reversible-drive sheaves actuated by 
Selsyn motor-controlled diesel engines. 

Electrically operated clutches permit 
the hauling ropes to be instantly 
stopped from various points throughout 
the lengths of the footbridges. As the 
cable spinning alternates from cable to 
cable, the hauling ropes are inter- 
changed on the drive sheaves. Dual 
spinning wheels are connected to each 
part of the hauling ropes so that nor- 
mally four loops, or eight wires, are laid 
from anchorage to anchorage with each 
trip of the wheels. 

The wire reels are mounted on racks 
at ground level adjacent to the rear 
face of the anchorages. On leaving 
the reels, the wires pass over the top of 
a compensating sheave tower with 
double loops inside, in which weighted 
floating sheaves fluctuate up and down 
depending on the relative speeds of the 
reels and the spinning wheels. As the 
floating sheaves rise, added weight 
increases the tension in the wire, thus 
increasing the speed of the reels. In 
their lower positions, the sheaves actu- 
ate brake bands on the reels, in turn 
slowing them down. However, this 
mechanism is not entirely automatic, 
manual aid being required to actually 
start and stop the reels. 
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The wires are individually and suc- 
cessively adjusted to proper sag in each 
span by sliding them through the 
saddles or around the strand shoes, pro- 
gressing in the direction of travel of the 
spinning wheels for the standing, or 
“‘dead’’ wires, and in the reverse direc- 
tion for the wires which had been the 
moving, or ‘“‘live’ wires. Thus all 
excess wire lengths are shifted ahead 
into the succeeding loops. As each 
wire is adjusted, it is temporarily 
clamped at the towers and at each 
anchorage to prevent it from slipping 
and destroying the adjustment. 

As a further aid in this regard, the 
tower saddles were set at the balanced 
tension positions, approximately 2 ft 
shoreward of their normal positions. 
As the suspended loads are added to 
the cables, the saddles will be pro- 
gressively shifted to their normal posi- 
tions, at which time holes will be drilled 
and the saddles permanently bolted to 
the towers. 

The sag adjustments are regulated by 
men stationed at the mid spans, who 
signal to others located at the anchor- 
ages and tower tops. Initially the 
sags were established by guide wires 
set with the aid of instruments, making 
proper corrections for temperature and 
the lean of the towers. The wires of 
the remaining strands are adjusted to 
arbitrary reduced sags, such as will 
clear the completed strands below. As 
for the guide wires, the initial strands 
of each cable were set to their proper 
sags with the aid of instruments sight- 
ing on inverted target rods lowered 
through the footbridges at mid spans, 
making proper corrections for tempera- 
ture and tower lean. The remaining 
strands are adjusted to barely clear 
the strands immediately below. Obser- 


Walkways are up on Walt Whitman Bridge, 
in preparation for cable spinning. 


vations to determine the movement 
required to accomplish this are made in 
the early morning, or at a time when 
all wires are at a uniform temperature. 

For the main span, the adjustments 
are made by slipping the strands river- 
ward through one or both of the tower 
saddles. The corresponding adjust- 
ments in the side spans are made by 
varying the overall length of the eyebar 
chains. This is done by releasing the 
stress in the upper-tier bars with a two- 
part wire-rope tackle containing a 
hydraulic pulling jack in one part. 
Shim plates are then removed from 
between machined blocks (bearing 
against the pin) and the upper ends of 
slotted holes in second-tier eyebars. 

Cable spinning began on November 
14, 1955, and on December 22, nine 
strands for each cable had been adjusted 
and four additional strands had been 
spun for the north cable. Normally 
work is proceeding on the basis of a 
double eight-hour shift. 

When all 37 strands in each cable 
have been spun, they will be compacted 
to their circular cross-sections; the 
cable bands will be applied, and the 
suspenders hung. Erection of the sus- 
pended steelwork can then proceed. 

After this is substantially in place, 
the cables will be machine wrapped 
between bands with galvanized wire 
terminating in recesses machined in the 
ends of each band. These recesses 
and the joints in the bands will then be 
calked with lead wool, permitting little 
or no moisture to penetrate into the 
cables to corrode the wires. 

The contract for the suspended steel- 
work is held by the Bethlehem Steel 
Co., whose bid was $7,666,263.90. 
Preparations for erecting this steel are 
now under way at each tower. 
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Construction of a repair pier called 
the Sherman Seawall Finger Pier at 
the U.S. Fleet Activities in Yokosuka, 
Japan, has recently been completed. 
It is believed that the combination of 
pneumatic caissons and _ rigid-frame 
reinforced-concrete structure used for 
this pier represents an unprecedented 
design which has economically met 
several unusual and severe require- 
ments. This pier, about 300 ft long 
and 70 ft wide, was constructed for the 
repair of U.S. Naval vessels in the Far 
East. See Fig. 1. 

First among the unusual conditions 
governing the design of this structure 
was its location in Yokosuka Harbor, an 
indentation of Tokyo Bay. Although 
this body of water is not subject to 
heavy seas, it is only reasonably pro- 
tected from the full force of typhoons 
which visit the area at intervals of 
several years. Since it is a repair pier, 
any ship moored there might be inoper- 
able because of work under way on its 
main power plant. Therefore the pier 


structure must be able to resist the 
wind load caused by exposure of the 
ship hull to the full force of a typhoon. 


Caissons and rigid frames combined 


RALPH E. RUBINS, M. ASCE 


Vice President, Pacific Consultants, Inc. 


Further, a large combat aircraft carrier 
might be under repair on one side of the 
pier while another large ship was moored 
to the other side. This condition pre- 
sents large lateral forces which control 
the design for pier overturn. 

Another factor which is controlling 
under certain circumstances the 
resistance to earthquake shears which 
have occurred in the Tokyo-Yokohama 
area, Since this is a repair pier, it 
must support a traveling crane of very 
large capacity and reach. These re- 
quirements, combined with the wind 
load and the deck live load of 500 psf, 
result in rigorous criteria for the sta- 
bility and strength of the structure. 

One other design condition should 
be mentioned, not because it is in 
itself a structural limitation, but because 
it had a considerable effect on the shape 
of the structure. This was the need 
for an extremely large capacity for 
utilities. For instance, low voltage 
demands for both d-c and a-c required 
such large conductors that they were 
designed as solid copper bars installed 
in trenches recessed into the deck. The 
width and depth of the trenches needed 
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Bottom sections of concrete caissons were fabri- 
cated in slipways (far left) to exact depth indi- 


cated by borings. 


Note float collars at corners. 


Rigid frame atop caissons had uniform dimensions 


throughout structure. 


In photo at left, deck 


beams are in place on inshore end of pier. 


in unique pier 


Engineer, Erik Floor & Associates, Inc., Chicago, Ill. 


for electrical power as well as for 
steam, fresh water, salt water, and 
compressed air brought the total over- 
all depth of the deck slab to about 
ft. 


Unusual foundation conditions 


Then too, the local conditions govern- 
ing foundations are in some ways 
unusual and had a considerable effect 
on the choice of the final structure. 
The area around the Yokosuka base, 
and generally throughout the Miura 
peninsula on which this base is located, 
is underlain to a considerable depth 
with fairly soft shale rock, with a tilt 
up to 30 deg. This material where 
exposed shows very little deterioration 
due to weather and can be easily 
excavated without timbering as is 
evidenced by the many miles of unsup- 
ported tunnel that have been built by 
the Japanese. All available informa- 
tion indicates that this rock is reason- 
ably uniform to a considerable depth. 
In the immediate vicinity of Sherman 
Pier, borings had indicated that there 
was little or no overburden and that 
the depth to sound rock was reasonably 
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uniform for a distance of about 300 ft 
outward from the shore line. Beyond 
that point, there is a depressed section 
some 200 ft wide in which the rock was 
at too low an elevation for economical 
construction. 

Apart from the special climatic and 
foundation conditions that have been 
mentioned, other conditions peculiar to 
work in Japan had to be studied. These 
included the availability of construc- 
tion materials and equipment, and a 
closely related problem, the specific 
skills of the local contractors and 
mechanics. One of the most marked 
differences in this respect from condi- 
tions in the United States is the lack of 
experience with certain types of heavy 
construction equipment. In Japanese 
construction, steel piling and jet cut- 
ting equipment have been almost 
entirely overlooked, but the pneumatic 
caisson method has_ been highly 
developed. 


Piling ruled out 


An investigation of the possibility 
of using heavy-section H-piling revealed 
that there was no equipment, floating 


FIG. 1. Repair pier for U.S. Navy in 
Yokosuka, Japan, called Sherman Seawall 
Finger Pier, extends 300 ft into harbor. 
Structure is 70 ft wide and built to with- 
stand lateral thrust of largest naval vessels 
with typhoon winds against their hulls. 


YOKOSUKA HARBOR 


or otherwise, available in Japan capable 
of driving such piling in the foundation 
material to the depth required. If 
such equipment were to be imported, 
the cost of construction would go up 
considerably because of the lack of 
experience and consequent contingencies 
added to contractors’ bids. At present 
no steel company in Japan is rolling 
heavy H-piling sections, although this 
shortage undoubtedly could be over- 
come by spcvial rolling or by built-up 
welded sections. Then also, to secure 
an economic frame for the design load, 
it would be necessary to build up cross 
framework under water by using under- 
water welding, a method not practiced 
in Japan at the present time. 

It appeared possible to set reinforced 
concrete piling in holes cut in the rock 
with hydraulic jets. But again it 
would be necessary to import the equip- 
ment and to pay a high penalty in cost 
and time for introducing a new technique 
into the country. It should be noted 
that the problem of under-water weld- 
ing of bracing arises again in this case. 

One art that has been developed in 
Japan to a high degree is the construc- 
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tion of dock walls, gravity walls, and 
piers using a cut-stone facing and fill. 
The Japanese are highly skilled in work 
of this type and can produce an excel- 
lent as well as an economic structure. 
However, the lateral loads to be 
resisted by the pier more or less ruled 
out this method of construction. 

A large part of the industrial and 
coastal area in the Tokyo-Yokohama 
vicinity is heavily overlain with silt 
and subject to high ground water. 
For some 30 years the Japanese have 
solved this problem by the use of pneu- 
matic caissons with the result that 
suitable equipment and an adequate 
number of skilled personnel are avail- 
able for this type of construction. The 
hours of labor under pressure and the 
wages of sand hogs make the use of the 
pneumatic caisson method much more 
economical in Japan than it is in the 
United States. 

In summary, the basic problems 
involved in the solution of the design 
were first, the extremely large lateral 
load, and second, the equipment and 
skills available in Japan. The latter 
practically ruled out either concrete 
or steel piles, thus leaving for serious 
consideration only some type of masonry 
with backfill or an adaptation of the 
caisson method. In the final selection, 
the critical factor was the extremely 
large lateral wind load applied to the 
top of the pier. This eliminated a 
masonry structure because an excessive 
pier width would have been required. 

The principal objection to the cais- 
son method is that, in so far as the 


__70'-0" 


writer knows, lateral load has always 
been resisted by the dead weight of the 
caisson and fill in the caisson box 
section only. In the present case, the 
lateral load was so large that a con- 
ventional design—with solid walls and 
rock fill—would require one caisson 
of almost the full pier width of 70 ft 
to provide the needed support—an 
extremely expensive arrangement be- 
cause of the large size of the caisson 
and the difficulty of sinking it without 
tilting. 

Investigations were then made of the 
possibility of designing the structure as 
a rigid frame using two box-type cais- 
sons and the deck members of the frame 
so that the entire width from the out- 
side of each pair of transverse caissons 
could be used as a base against over- 
turning. In the course of further study, 
two facts became apparent. First, 
the slab depth required to accommodate 
utilities called for an unusually stiff 
deck structure but, in spite of this, the 
moment of inertia was small in compari- 
son to the moments of inertia of the 
box-type caissons and it was not 
economical to increase the transverse 
stiffness of the deck. Second, the re- 
sistance to overturning of the rigid 
frame was such that the additional 
weight of the concrete caisson walls 
and interior fill was unnecessary. 

Final studies developed a_ novel 
solution which, to the best of our knowl- 
edge, has not been previously applied 
to caisson construction in pier work. 
Since the caisson walls and the interior 
fill were not necessary for stability, 
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BOX SECTION 


FIG. 2. Typical trans- 
verse section through 
pier shows imagina- 
tive combination of 
pneumatic caissons 
and rigid frame. 
Caisson depth varied 
according to required 
bearing while frame dimensions remained 
constant. Minimum penetration of cais- 
sons into hard shale was 3 ft. Availability 
of material, equipment, and skilled trades 
was major factor in choice of design. 


February 1956 °* 


the structure above the caisson working 
chamber was replaced by four columns 
stiffened by horizontal tie-beams at 
the center which, combined with the 
deck, form a rigid frame with reason- 
able relationships between the moments 
of inertia of the component members. 
See Fig. 2. 

No special problems were involved 
in the structural design of this peculiar 
frame. Most of the caissons had to 
have a column length, from the top of 
the wall above the working chamber to 
the under side of the transverse deck 
beams, of 30 ft. This height of column 
was used in the frame design for all 
caissons to keep the cross section and 
reinforcement of all columns and deck 
beams the same. Some of the caissons 
required depths as much as 18 ft 
greater than this to avoid any change in 
the column design and to increase the 
buoyancy. In order that the floater for 
handling these few caissons would not 
become excessively large, the entire 
extra depth required was made in the 
form of a conventional box-type caisson 
to give substantial fixity at the bottom 
of the columns. 

As has been mentioned, foundation 
conditions in the Yokosuka area were 
so well known that there was little 
uncertainty regarding the depth of 
penetration required to secure a suit- 
able foundation. An extensive series 
of borings made before the start of 
design showed that approximately a 
3-ft penetration into the shale would be 
suitable to provide adequate bearing. 
Bottom caisson sections were con- 
structed in a slipway to the exact length 
indicated by the borings and then 
floated to the site. It was recognized 
that an additional depth of excavation 
might be required to overcome caisson 
tilting, so the columns were designed 
with sufficient strength without over- 
stress to permit an additional 5-ft 
section to be built on top if required. 
In only one of the caissons did it prove 
necessary to add this section, however. 

This combination of pneumatic cais- 
sons and rigid-frame superstructure 
appears to offer economy ‘for pier con- 
struction, especially where the lateral 
load is large. 

This project was built under a con- 
tract with the Japanese firm of Zeni- 
taka-Gumi. The engineering design 
was carried out by the Tokyo Branch 
Office of Pacific Consultants, Inc., and 
the structural design by Erik Floor & 
Associates, Inc., of Chicago, Ill. The 
design contract was under the direction 
of the Officers-in-Charge of Construc- 
tion, U.S. Fleet Activities, Yokosuka, 
Japan, originally under Commander 
W. J. Thompson, CEC, USN, and 
later under Capt. J. E. Rehler, CEC, 
USN. 
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Volume intercepted between 


ENGINEER®@ NOTEBOOK 


two right circular cylinders 


B. SAELMAN, Consulting Engineer, North Hollywood, Calif. 


The problem of determining the volume 
intercepted between two right circular 
cylinders whose axes intersect and are 
perpendicular is frequently encountered 
in civil engineering. For example, sup- 
pose it is necessary to determine the 
amount of concrete required to fill a 
cylindrical reservoir around a street 
manhole which intersects it. An ap- 
proximation to the volume is usually 
made by drafting methods. When the 
radii of the two cylinders are equal, the 
intercepted volume is, 


where V = volume, in cubic inches 
a = radius, in inches 


If the radii are unequal, the volume can- 
not be solved by elementary functions; 
however, the volume integral can be 
evaluated, with reference to Fig. 1, using 
the rectangular coordinate system, in 
terms of complete elliptic integrals of 
the first and second kinds. We have: 


= e V (a? — y*) (A? — y*) dy 
An integration by parts yields, 


r= x 


dy 
yt dy 


V (a? — y?) (A? @) 


dz dy 
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Multiplying the numerator and de- 
nominator in Eq. 1 by the radical and 
expanding, 


o Viet — 99) (47-99) 


Veo 


Multiplying Eq. 3 by 2 and adding it to 
Eq. 2, we have, 


24? 2 

V (a? = (A? = 

FIG. 1. Intersection of two right circular 


cylinders, where axes of cylinders inter- 
sect and are perpendicular. 


A? 


A is larger radius 
a 1s smaller radius 


y dy 
. (4) 


If we now set y = asin@and a = kA, we 
obtain, 


sin? 6 dé 
. (5) 


If, in the second integral of Eq. 5, we 

make the replacement, sin? @ = 

1 — (1 — k? sin? 6) 

result by 8/3 we have. 


, and multiply the 


V= 


fo 
0 


A® (k? — 1) X 


© 190 


+e) x 


It is seen that the expression for 
volume given by Eq. 6 involves complete 
elliptic integrals of the first and second 
kinds, respectively. When a = A, the 
first term of Eq. 6 is indeterminate but 
reduces to zero in the limit, and we have 

16, 
V= 3 a’, 


texts directly by elementary integration. 


This is usually derived in 
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A (larger radius), in inches 


The volume given by Eq. 6 is plotted in 
Fig. 2. 


Example shows use of Fig. 2 

Given: Two right circular cylinders 
of radii 20 and 30, respectively, whose 
axes are perpendicular and intersect. 


the volume inter- 
We 


To determine: 
cepted between the two cylinders. 
have, 


a = 20 and A = 30 
20 2 


Entering Fig. 2 with A = 30 andk = 
2/3, we find V = 71,000 in.* 


FIG. 2. Volume intercepted between 
cylinders shown in Fig. 1, plotted from 
Eq. 6. 
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Advocates broader training for engineers 


To THe Epiror: As Professor Wilbur 
implies in his article, “‘The Paradox of 
Professionalism in Engineering Educa- 
tion,’’ in the November issue, the scope of 
the engineering profession is a matter of 
great importance. Plainly the engineer’s 
professional status is dependent upon his 
full training and his subsequent acceptance 
of the responsibilities that go with his 
status. 

There seems to be a trend (at least in 
government circles) for non-technical 
“administrators” to put all technical 
personnel—be they engineers, scientists, 
brickiayers, plumbers, or what not—in the 
same pot, all labeled ‘technicians.’ 
Thereafter when such an administrator 
wants a job done that requires technical 
training, he reaches in and pulls out what 
he thinks is the appropriate morsel. 
This points up the need for an accepted 
standard of professional qualification. 
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The question is whether present pro- 
fessional training goes far enough beyond 
purely technical instruction. The prin- 
cipal defect of engineering education is 
the same as that of practically all other 
branches of education in the United States, 
that is, it is limited too much to immediate 
ends. The average individual seems to be 
very competent in the fields of knowledge 
by which he earns his livelihood but beyond 
those fields he is wholly lost. Engineers 
are no exception. Too often in national 
life attempts are made to solve profound 
problems by superficial means, or by 
methods that are merely expedient, in- 
stead of seeking solutions on the basis of 
fundamental principles. 

Professional training should manifestly 
take into consideration the fact that an 
individual is a member of society before he 
can be a member of a profession and there- 
fore has obligations more basic than those 
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of profession. Some elementary 
understanding, at least, should be acquired 
in related fields of knowledge, such as 
geography, history, politics, and sciences 
outside the chosen profession, as well as in 
literature and the fine arts. Courses in 
ethics and logic should also be included; 
these should not be limited to engineering 
students. The course in ethics would 
provide a basis for evaluating one’s 
responsibilities and one’s rights in both 
professional and non-professional activi- 
ties. The course in logic should develop 
the student’s ability to appraise the 
truth; it should enable him to avoid the 
pitfalls of hokum that beset him on all 
sides. 

This additional training may require 
more time than the four years now gener- 
ally allotted to engineering education. 
But if more time is necessary, it should be 
taken. 


Epcar E. Foster, M. ASCE 


Consulting Engineer 
Wheatridge, Colo. 
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Radioactive wastes— 
a critical problem 


To tHE Epiror: Regarding Colonel 
Jackson’s article in the December issue, I 
should like to make the following state- 
ment although I do not presume to be a 
nuclear engineer. 


In this article, ‘‘What Is the Future 
for Nuclear Power Plants?’? some 
thought-provoking questions and data are 
presented. For many years now we have 
been cautioned about the rapid depletion 
of our sources of fossil fuels. It is there- 
fore easily understood that we immedi- 
ately look to this new source of power in 
atomic fuel. However, before we run out 
and buy a handy, automatic, pocket- 
sized, nuclear reactor, we should consider 
some of the other aspects of the use of 
nuclear fuels that were not presented in 
the article. These aspects will definitely 
affect the economical justification of the 
use of nuclear fuels and will also impose a 
potential hazard to public health and 
safety. 


One of the primary factors that should 
be considered is the disposal of the radio- 
active fission products. Technological 
advances in the production of atomic 
power have far surpassed the development 
of adequate disposal methods for the radio- 
active wastes. Some of these waste 
fission products have half-lives of thou- 
sands of years. The present method of 
disposal is largely by burial. This can be 
considered only a temporary measure in 
view of the long life of some of the constit- 
uents of the waste. 


The stream pollution program for or- 
ganic and industrial wastes has been slowly 
developing in this country to a point where 
it is now under effective regulatory con- 
trol. However, the state health agencies 
are not yet ready to cope with the possi- 
bility of stream and air pollution with 
radioactive wastes. It will be some time 
yet before sufficient numbers of trained 
personnel are recruited for the primary 
task of determining natural background 
levels in the streams and in the air. This 
information must first be obtained to en- 
able us to detect and measure radioactive 
pollution. 


As yet we can only estimate the toler- 
ance level of the human body with regard 
to the different types of radiation. We 
can only speculate about the mutations 
produced as a result of an increase in the 
level of background activity. 


Finally, there is always a possibility, 
although perhaps a slight one, that through 
human error or mechanical malfunction, a 
build-up may be produced by the reactor, 
or a spill of radioactive material may occur. 
Such things are not improbable since they 
have happened. 


It is important, in spite of the need for 
new sources of power, that both the bright 
and the dark side of this picture be de- 
veloped equally for proper perspective. 
This is especially important where the 
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safety and well-being of humanity may be 
involved. There is a critical need for high- 
level research, comparable to the intensive 
research that has taken place in the field 
of power production, to develop methods 


for neutralizing or disposing of radioactive 
waste products. 


MARVIN SKODJE 
Sanitary Engineer 


Ames, Iowa 


Spliced steel columns with unequal moments of inertia 


To THE Eprtor: After reading the inter- 
esting article, ‘‘Where Should a Steel 
Column Be Spliced?” by Prof. W. A. 
Andrews (June 1955, p. 62), I became 
curious about the effect, on the critical 
elastic buckling load, of increasing the 
moment of inertia of one of the spliced 
members. 

Extending Professor Andrews’ work to 
the more general case of spliced columns 
having unequal moments of inertia, and 
reversing k so that kL = a (Fig. 1), the 
resulting transcendental equation is, 


tan (1 — k)pL af tan kgL = pL. . .(1) 


For the special case of equal moments of 
inertia, p = g, Eq. 1 is reduced to: 


tan(1 —k)pL + tank pL = pL. .(2) 


This equation is equivalent to Professor 
Andrews’ Eq. 4. 

Figure 1 illustrates the idealized case 
used in deriving Eq. 1. Figure 2 shows 
the graph of C values versus k, the splice 
location, expressed as a fraction of the 


story height. Values of C for various 
values of & are given in Table I. 

As could be expected, the increase in 
critical load was more significant for the 
upper maximum than for the lower maxi- 
mum, and the location of these maxima 
rose as the moment of inertia of the lower 
member was increased. This shift of 
maximum load position brings about a 
somewhat surprising result. With the 
hinge located 0.7 to 0.75 of the story 
height, the critical load is insignificantly 
altered by increasing the longer member’s 
stiffness. This is in spite of the fact that 
the lower member is much longer, and 
therefore, seemingly more governing. 

There is virtually no increase in critical 
load as a result of increasing the lower 
member's stiffness, Jy, if the splice is in 
the lower fifth of the story height. 


BRADFORD C. HOUSER 
Engineer, Sandberg-Serrell Corp. 
Pasadena, Calif. 


Pop 


«Splice assumed 


to act as hinge 


2 


FIG. 1. Idealized case of critical load on * 
spliced column used in deriving Eq. 1— Pri 
elastic buckling with zero eccentricity o L2 
TABLE |. Values of C for various k 10 STh “T 
values = 
VALUES oF C 08 ‘= 
SPLICE 
Location, Ja = Ie = I, = I, = = 
k Ib 1.515 80.6 
1.00 2.04 3.07 4.09 8.18 8 +4 
0.90 2.58 3.78 5.04 10.02 
0.85 2.82 4.90 . 5.80 9.18 
0.80 3.11 4.38 4.89 5.27 _ | 
0.75 2.89 3.09 3.19 3.43 
0.70 2.06 - 2.14. 9.92 2.55 / I,=41, 
0.60 1.01 2.05 
0.50 1.00 1.25 1.49 2.48 | | | | 
0.40 3.79 
0.35 4.52. 2.14. 4.36 
0.30 2.06 2.90 3.55 4.07 
0.25 2:00 (8488. 3.59 FIG. 2. Graph of C values versus k, splice 
010 (388 location, expressed as a fraction of story 
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Public Works Conference Studies Policies 


and Problems in Government Agencies 


Leaders in the public works field, fed- 
eral, state and municipal, met at the Octa- 
gon in Washington, January 16 and 17, 
under the auspices of the ASCE, the 
American Institute of Architects, and the 
Chamber of Commerce of the United 
States, to discuss the role of public works 
in the construction field for the coming 
year. The purpose of the conference was 
to acquaint the professional societies with 
the programs envisioned in this important 
field of governmental activity. As was 
pointed out by Maj. Gen. John J. Brag- 
don, Special Assistant to the President, 
last year $12 billion dollars of public works 
construction was put in place. Speaking 
before ‘the assembly at the Tuesday 
luncheon, General Bragdon noted that 
not only is the volume of public works 
construction significant to the health of 
our economy, but that it directly affects 
our daily lives and that decisions and plans 
made today affect the generations to 
come. 


Role of Government in Planning 


In outlining the Federal Government’s 
role in planning public works, General 
Bragdon emphasized that it is not the 
intent of the Federal Government’s pro- 
gram, ‘‘. . . in any way to replace like 
activities which normally are a function 
of states, counties, cities and towns.” 
He further stated that, “the Federal 
Government should exert leadership in 
public works planning to point the way 
toward eliminating the backlog of needed 
public works.”’ This need he stated is 
being estimated at $300 billion, of which 
two-thirds is non-federal. Because of the 
nature of public works construction, Gen- 
eral Bragdon declared that ‘‘needs should 
be ascertained on a long-range basis, 

. . as far ahead as it is practical to fore- 
see.” He applauded the Public Works 
Conference as an excellent example of 
the needed collaboration between govern- 
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ment officials and members of the profes- 
sions. 

James W. Follin, M. ASCE, Commis- 
sioner of the Urban Renewal Administra- 
tion, Housing and Home Finance Agency, 
spoke of the public works aspects of the 
urban renewal program, pointing out the 
terrific impact the program has on the 
construction industry. In noting that 
the actual government subsidy represents 
only a small part of the construction 
generated in a rehabilitation program, 
the Commissioner cited the following 
figures: ‘‘Government aid in demolishing 
the estimated five million non-salvable 
dwelling units and improving the neigh- 
borhoods where over five million sub- 
standard but salvable units exist, is esti- 
mated at over $15 billion dollars. Total 
construction expenditures in such a mam- 
moth program would amount to more than 
$75 billion.” Such a program, Mr. 
Follin went on, “if concentrated in a 
period of declining business could be ex- 
traordinarily useful. The apparently high 
multiplier, one public dollar generating 
four construction dollars, far exceeds ex- 
perience on any previous federal-aid pro- 
gram.” 

From an economic point of view, the 
speakers presented a very encouraging 
picture for the next several years. Esti- 
mates from the Department of Health, 
Education and Welfare indicated a need 
for 210,000 new classrooms in the next 
five years to handle increased enroll- 
ment alone. Provision of federal grants, 
matched by the states, is designed to 
achieve the goal of 470,000 classrooms 
over the next five years. 


Good Outlook for Materials 


Of vital significance to any project 
planning of course is the availability of 
materials. Speaking for the steel pro- 
ducers, N. P. Hayes, M. ASCE, first vice- 
president of the American Institute of 
Steel Construction, noted that the tre- 


mendous jump in construction volume 
in 1955 placed a heavy load on steel fabri- 
cators. The industry increased produc- 
tion about 15 percent in the past year. 
However, new orders jumped 50 percent 
in the same period. At present, there is a 
backlog of about eight months’ work on 
the fabricators’ books. Some of this is 
for 1957 delivery, and smaller jobs in- 
volving less critical mill products can 
expect reasonably quick delivery. A 
bright spot in the steel picture is the an- 
ticipated 12 percent increase in fabricator 
shipments, and the mills’ promises of 
greatly increased rolling of shapes. 

Speaking of materials other than steel 
and cement, Walter W. Schneider, of the 
Department of Commerce, stated that the 
problems of material supply that cropped 
up in 1955 will progressively diminish 
through 1956. The main difficulty in the 
coming year will be one of place utility— 
that is, having the right material at the 
right place at the right time. A compli- 
cating factor is the growing shortage of 
freight cars. A possible sore spot may be 
steel boilers. With steel still tight boiler 
stocks will not be built up. Likewise a 
nickel shortage may affect the supply of 
heating controls. 


Architect-Engineer Contracts Studied 


Particularly valuable to the develop- 
ment of a sound national public works 
program was that portion of the confer- 
ence devoted to ‘“‘Architect-Engineer con- 
tracts and related problems in govern- 
ment agencies.’ During this session, 
representatives of the Public Buildings 
Service, the Atomic Energy Commis- 
sion, the Department of Defense, the 
Public Health Service, and the Depart- 
ment of Interior outlined their programs 
and policies. In speaking for the AEC, 
William K. Maher, deputy director, 
Division of Construction and Supply, 
outlined procedures for the procurement 
of Architect-Engineer services as follows: 
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“The objective of this procedure is to 
obtain the services of the best-qualified 
firm available. In attaining this objec- 
tive, it is the policy of AEC to consider 
within practical limits all firms qualified 
to perform the work. The procedure in- 
volves analyses of the requirements of 
the work and development of data on firms 
considered well qualified to furnish the 
required services from information sup- 
plied from the firms either by proposals, 
through personal interviews or inspection 
of the facilities of the firms, or from other 
sources which can supply pertinent and 
reliable information. After a thorough 
evaluation, the available firm best quali- 
fied is determined. Fee proposals for 
architect-engineer services are not solic- 
ited as a part of the evaluation procedure 
in selecting a contractor.”’ 

Leonard L. Hunter, supervising archi- 
tect, Design and Construction Division, 
Public Buildings Service, pointed out that 
for 1956 only 4 percent of the total dollar 
value of work under PBS jurisdiction is 
performed by PBS staff. He further 
stated that, ‘Negotiated lump-sum con- 
tracts are used for professional services.” 
In speaking of compensation for profes- 
sional services, he said the, “PBS has 
established a curve of fees for projects of 
average complexity. These fees are 
modified by a predetermined percentage 
to arrive at an acceptable fee for the 
services under consideration.”’ 


Hazelet and Larson, Co-chairmen 


Particular credit for this well planned 
and useful conference goes to the Confer- 
ence Committee, which was headed by 
Craig P. Hazelet (ASCE) and Roy F. 
Larson (AIA) as co-chairmen. The other 
committee members are Edmund R. 
Purves (AIA); F. Stuart Fitzpatrick (C. 
of C. of U. S.); W. O. Hiltabidle and 
Joseph H. Ehlers (ASCE); and Edwin B. 
Morris, Jr. (AIA). Mr. Ehlers was in 
charge for ASCE, Mr. Morris, for the AIA, 
and John A. French for the Chamber of 
Commerce of the United States. 


EJC Names New President 


Thomas H. Chilton, technical adviser 
to the engineering department of E. I. 
du Pont de Nemours & Co., has been 
named new president of Engineers Joint 
Council and is taking office on January 27. 
A former vice-president of EJC and chair- 
man of its Engineering Manpower Com- 
mission, Dr. Chilton is also a past-presi- 
dent of the American Institute of Chemical 
Engineers. 
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Pacific Southwest Conference to Feature 


Long Beach Harbor Tour 


Program for Pacific Southwest Conference—to be held at Pasadena, Calif., April 19-21, 
with Los Angeles Section as host—will feature Long Beach Harbor tield irip. Shown 
here in aerial view, the $144,000,000 development is concentrating much attention on 


remedial works to rehabilitate sinking land and facilities. 


In progress and on display for 


ASCE members making the tour will be such interesting and diversified projects as deep- 
water wharf construction; tilt-up warehouses; 160-ft clear-span transit sheds; $20,000,000 
worth of bridge construction; thousands of feet of track work; and millions of tons of earth 
fill, to mention a few. In this aerial view Pier A, longest in the world, predominates. 
Details of this and other features of the program will appear in the March issue. 


More Information on Division Journals 


January 1956 marks the first mailing 
of Proceedings in a new format. Basic- 
ally, the only difference from past prac- 
tice is that individual Proceedings Papers 
are now assembled and bound by Divi- 
sions, under a distinctive cover. The 
Divisions will publish their Journals in 
differing months, some bimonthly, some 
quarterly, and some irregularly. The 
Journals will be entitled, for example, 
“Journal of the Highway Division.” 
The historic Proceedings volume number 
is maintained and projected over the new 
series. Each paper will also have a serial 
number which follows the sequence estab- 
lished in February 1950. Payment of 
dues entitles each member to request that 
his name be placed on the mailing list 
to receive any two Division Journals. It 
also entitles members to receive every 
fiscal year, beginning October 1, as many 
as 100 individual papers. These are mailed 
to members following receipt of a marked 
coupon, published each month in CrviL 
ENGINEERING, with the Proceedings 
Abstracts. 


The Journals are numbered consecu- 
tively, with a two-letter and numeral 
designation—for example, ““SM3.”’ If the 
number of a paper is known, its Journal 
location can be found by reference to 
the inside back cover. For example, 
Paper No. 870, on the inside back cover 
of all the January 1956 Journals, appears 
with the notation 870 (EMI), indicating 
that it is to be found in issue No. 1 of the 
Journal of the Engineering Mechanics 
Division. 

Technical writers will find it convenient 
to phrase references to Proceedings 
Papers (for example) as follows: 


“Proceedings, ASCE, Vol. 82, EMI, 
January 1956, Table 63, p. 352” 


The last paper published each year is 
an annual index. It will be issued as part 
of the Journal of the Board of Direction 
and mailed automatically to national of- 
ficers of the Society. Other members may 
receive their free copy, if desired, by 
marking and mailing the coupon in CrviL 
ENGINEERING. 
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Edward S. Kirkpatrick Joins Society Staff 


Edward Stuart Kirkpatrick, J. M. 
ASCE, former district public health engi- 
neer for St. Louis County, Missouri, 
has joined the ASCE headquarters staff 
in New York as assistant to the Secretary. 
A native of Richmond, Va., and holder of 
two degrees from Georgia Institute of 
Technology, Mr. Kirkpatrick was sales 
engineer for Infilco, Inc., at Tucson, Ariz., 
and in the Atlanta, Ga., area before taking 
up his St. Louis post in November 1954. 
From November 1943 to July 1945 he was 
in the Army Air Corps. 

In his work for ASCE Mr. Kirkpatrick 
will facilitate the coordination of member 
activities, with special attention to the 
Local Sections. He will make his home in 
suburban Tuckahoe, N.Y. 


Edward S. Kirkpatrick, J. M. ASCE, as- 
sumes new duties as assistant to the 
Secretary of ASCE. 


"Seven Wonders” Program Arouses Nationwide Interest 


In the selection and widespread an- 
nouncement of the Seven Modern Civil 
Engineering Wonders of the United States, 
ASCE scored two accomplishments with 
the general public. It stimulated anew a 
realization and appreciation of the mighty 
achievements in the field that have been 
vital in the nation’s history, and it brought 
home to many what kind of people civil 
engineers are and what kind of work they 
do. 

Perhaps few articles published in Crvit 
ENGINEERING have aroused such interest 
and so many expressions of approval as 
that in the November 1955 issue, in which 
James Kip Finch, chairman of the Special 
Committee on the Seven Wonders Selec- 
tion, reported on the choices and presented 
an impressive review of each of the seven. 
The many letters received and the thou- 
sands of reprints ordered by schools of 
engineering, the Bureau of Reclamation, 
and others attest to the popularity and 
value of Dean Finch’s presentation and 
the value of its content. For a limited 
time the article is being held in type so 
that orders for reprints, if received soon, 
may be filled. In lots of a hundred or 
more, copies for educational purposes, 
are priced at five cents each, and copies 
for commercial or business purposes at 
ten cents each. 

Immeasurable public interest in the 
Seven Wonders and in civil engineer- 
ing resulted from publication in the 
November 1955 Reader’s Digest, of an 
eight-page article on the selections writ- 
ten by Ira Wolfert. This magazine, which 
cooperated extensively, released two spe- 
cial films—one two minutes and the other 
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five minutes long. These were shown on a 
majority of the 200 TV stations to which 
they were submitted. The magazine also 
arranged for other broadcasts on TV and 
radio. Several copies of the five-minute 
film, showing a few of the Wonders, have 
been given to the Society by Reader's 
Digest. These are available on loan to 
Sections and schools of engineering. They 
are 16-mm. black and white, silent. 
While these films would not by any means 
constitute a full program, they could be 
used effectively as a program feature. 

Also available, on loan, are sets of black 
and white slides, one for each Wonder. 
These, like the films, are available on re- 
quest to the Public Relations Department 
at national headquarters. Many Sec- 
tions and schools already have requested 
and received material on the Seven Won- 
ders. Several schools plan exhibits during 
the commencement season. 

As expected, the Seven Wonders an- 
nouncement resulted in a flood of news- 
paper stories, editorials, and comments 
by columnists, and in substantial atten- 
tion from radio, too. One broadcaster 
reported the selections on forty stations. 
As with the letters from members, there 
were few expressions of dissent in the press, 
though many undoubtedly had their own 
ideas as to which projects should be con- 
sidered the Seven Wonders. 

Time Magazine presented two pages of 
photos, as did the Saturday magazine of 
the New York World Telegram and Sun. 
The Chicago News ran virtually a full 
page of photos. The Minneapolis Sunday 
Tribune Picture Magazine devoted three 
rotogravure pages to the subject. The 


press also gave substantial other space to 
the Wonders. 

The Bureau of Reclamation has been 
particularly active in calling attention to 
the selections. The United States In- 
formation Agency obtained photos and 
data which, it wrote, were ‘‘transmitted 
to our overseas posts.’”’ It issued 180 
sets to embassies, legations, and other 
U. S. Government units throughout the 
world. A representative of the Voice of 
America obtained material for a contem- 
plated 15-minute broadcast for Germany. 

The Empire State Building in New York 
City conducted an extensive promotional 
campaign as a result of its choice as one 
of the Seven Wonders. 


Construction Division Survey 
Studies Project Activities 


Results of the Construction Division’s 
Second Industry Survey Report are now 
available. To determine the project 
activities of ASCE members and their 
influence in the construction markets, 
a group of 900 members were sent ques- 
tionnaires. Of these almost 300 returned 
replies. Analysis of the report reveals 
several interesting facts: (1) There is 
no field of engineered construction in 
which ASCE membership does not play 
a dominant role; (2) 26 major types of 
projects were mentioned specifically in 
the study; and (3) civil engineers have a 
major influence in specification of prac- 
tically every type of construction mate- 
tial and installed equipment required to 
complete the above-mentioned types of 
projects. 

Among those groups answering the 
questionnaire it was found that the 
average consulting firm employed a little 
over 33 civil engineers. The average of 
the contractor firms replying employed 31 
civil engineers, as compared to 5 civil 
engineers per architectural firm replying. 
Persons interested in the report may obtain 
a copy from CrviL ENGINEERING. 


ASCE MEMBERSHIP AS OF 
JANUARY 9, 1956 


Members 
Associate Members . 11,675 
Junior Members . «17, poe 
Honorary Members. . . 41 


. 9,076 


. 38 , 396 
.37 ,887) 


Total . 
(January 9, 1955 . 
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Research Prizes to Be 
Presented at Dallas 


Presentation of the Society’s Research 
Prizes for outstanding accomplishments 
in that field will be made to three ASCE 
members at the Membership Luncheon on 
February 15 during the Dallas Conven- 
tion. The winners are Dr. Lynn S. Beedle, 
of Lehigh University; Dr. Eivind Hogne- 
stad, manager of the Structural Develop- 
ment Section of the Portland Cement 
Association, Chicago; and Prof. Philip F. 
Morgan, of the State University of Iowa. 

Dr. Beedle is being honored “for his 
experimental and theoretical investiga- 
tions into the fundamental nature of resid- 
ual stress in structural steel,’ which it is 
believed may lead to change or modifica- 
tion of existing specifications with ulti- 
mate increase in efficiency and economy 
in the design of structural members. Dr. 
Hognestad will be honored for outstand- 
ing work in research on structural rein- 
forced concrete, the results of which “have 
contributed immeasurably to the advance- 
ment of understanding in the field of civil 
engineering.”’ Professor Morgan is cited 
as one “‘of the outstanding members of the 
sanitary engineering profession in his con- 
tributions in the field of sewage treatment 
and wastes disposal’’ notably in develop- 
ing a method for the digestion of sewage 
sludge that has decreased digestion time. 

The prize consists of a check for $100 
and an appropriate certificate. 


Alfred Noble Prize Goes 
To Electrical Engineer 


The Alfred Noble Prize for 1955 has 
been awarded to R. L. Bright, a young 
electrical engineer and associate member 
of the American Institute of Electrical 
Engineers. It goes to Mr. Bright for his 
paper, “Junction Transistor Used as 
Switches,”” which was published in the 
March 1955 issue of the AIEE journal, 
Communication and Electronics. An alum- 
nus of Carnegie Institute of Technology, 
Mr. Bright is an instructor there now. 
Presentation of the award to him was 
made during the winter general meeting 
of the AIEE held in New York. 

A joint award of the four Founder Socie- 
ties and the Western Society of Engineers, 
the prize was established in 1929 in honor 
of Alfred Noble, Past-President of ASCE 
and of the Western Society of Engineers. 
It consists of a cash award of $400 and a 
certificate, and is given annually for a 
meritorious technical paper by a young 
member of one of the participating socie- 
ties. 
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Results of 1955 Readership Survey Reported 


To make Civit ENGINEERING as widely 
useful as possible, the editors have been 
conducting monthly surveys of reader 
opinion since 1949. Some of the questions 
to which these readership polls have sought 
answers are: What is your favorite 
feature? Which article do you like best? 
How can advertising be made more help- 
ful to you? How can Civit ENGINEERING 
be made more useful to you? 

In response to the questionnaires sent 
out (some 200 each month selected at 
random), almost 6,000 engineers have gone 
out of their way in the past six years to 
tell us what they like and don’t like and to 
make suggestions for improvement. For 
these suggestions and the many good ideas 
for articles that have been volunteered, 
many thanks! 

In answer to the 2,400 questionnaires 


sent out in 1955, 726 replies have been re- 
corded. The average member reported 
that he devotes 2 hours and 48 minutes 
reading time to Crvi. ENGINEERING each 
month. As in other years, the articles 
were the favorite feature, ‘‘News Briefs’ 
a clear-cut second choice, and ‘Equip- 
ment, Materials and Methods’ third 
choice. A tabulation by month of the 
most useful articles is included here. 

Responding to the question, ‘‘Do the 
advertisers in ENGINEERING help 
keep you up to date on equipment and 
materials used in your work,” 85 percent 
said that they do. To the query, “In your 
work do you direct the procurement of 
equipment and materials,’ 72 percent of 
the readers answered that they buy, spec- 
ify, or are consulted about the purchase of 
equipment and materials. 


1955 Articles Selected as Best in Readership Survey 


MontTH TITLE 


Jan. Employers, Ethics, and Young Engineers 
Feb. Construction Management Needs the Civil Engineer 
Changing Engineering Education—-Do We Understand It? 


March 
April A Monorail System for Los Angeles 


May *Unions, Unity or Utopia (a panel discussion) 


*What’s Wrong with Engineering Education 


AUTHOR 


Clement J. Freund 
Dwight W. Winkelman 
W. S. Evans 

George W. Burpee 
Hugh Mulholland 
Harold A. Halldin 

W. J. Keener 

Hodge Gaines 

H. L. Danforth 

J. H. Thornley 


Mexico's Palace of Fine Arts Settles 10 Ft—Can It Be Stopped? Je. B. Spencer 

P. Albin, 
Jacob Feld 
Raymond A. Hill 


New York Coliseum Designed for Fast Construction 
Competitive Bidding—Impact of Modern Business on Practice of 


Engineering 


Unionization—A Vital Question Awaits an Answer 
A Construction Engineer Talks About the Tools of the Trade 
Seven Modern Civil Engineering Wonders in U.S. Named 


Who Wants a Civil Engineer 


* Tied for first place in May 


Baxter W. Napier, Jr. 
J. G. Tripp 

J. Kip Finch 

D. Lee Narver 


Set-up of Europe-U. S. Engineering Conference (EUSEC) 


WILLIAM R. GLIDDEN, Past-President ASCE 


EUSEC is an important international 
engineering organization, and one in 
which ASCE has been an active leader 
since its formation in London in 1948. 
There have been five meetings of EUSEC: 
the organization meeting in London in the 
fall of 1948, another in London a year 
later, the third in The Hague in September 
1951, the fourth in Paris in the fall of 
1953, and the recent meeting in Copen- 
hagen, Denmark (November issue, page 
70). 

Under its constitution EUSEC is com- 
posed of ‘‘one or more of each of the par- 


ticipating countries. These engineering 
institutes are deemed to represent fully 
the professional engineers of the country 
concerned and be free to act in that ca- 
pacity.” The constitution provides that, 
“If a country is not yet represented in 
EUSEC, the most prominent engineering 
institute of that country may be invited 
to join as a member. The admission of 
such an institute needs the unanimous 
approval of the members of the EUSEC.” 

The countries represented in EUSEC 
are the United States and Western 
Europe, including Austria, Belgium, 
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June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 


Denmark, Finland, France, Germany, 
Holland, Italy, Norway, Sweden, Switzer- 
land, and the United Kingdom. The 
United States is represented by ASCE, 
ASME, AIEE, AIME, and AIChE. Rep- 
resenting the United Kingdom are the 
Institutions of Civil, Mechanical, and 
Electrical Engineers. 

EUSEC was established to develop 
direct relationships among the participat- 
ing societies on a basis of mutual under- 
standing, and thus 


1. To aid in the advancement of 
engineering science and practice. 

2. To advance the common aims and 
objectives of the participating societies. 

3. To give all proper support to each 
participating society within its own 
country (and for this purpose no partici- 
pating society will initiate any action with- 
in the country of another without first 
informing the participating society of the 
country and obtaining its cooperation). 

4. To act as a focus of the professional 
engineering opinion of the participating 
societies. 

5. To cooperate, as may be considered 
desirable, with international organizations 
and to support and supplement their 
work. 


Until the recent meeting in Copenhagen 
all meetings of EUSEC were attended by 
the president and secretary of ASCE, 
ASME and AIEE, but this year AIEE 
was not represented. The other partici- 
pating societies are similarly represented 
by their officers. 

Developed through a carefully com- 
piled agenda, the conferences usually last 
four or five days and are substantially 
management conferences. The develop- 
ment of an understanding relationship of 
mutual profit, afforded by these meetings, 
is of extreme importance. Another im- 
portant benefit is in the contacts made, 
which could be exceedingly useful in 
times of stress and emergency. 

The proceedings are conducted in two 
official languages, English and French. 
The interpreters carry on their work in a 
glass-enclosed booth, and head phones 
and microphones are furnished for the 
use of each delegate. Their work at the 
Copenhagen meeting was so efficient that 
usually the interpretation was no more 
than five words behind the original utter- 
ance. 

Each society assumes its own expense, 
and the only expense common to all is the 
relatively small cost of the interpreters 
and the reproduction of the minutes, 
resolutions, etc., of each conference. The 
secretaryship resides in the country most 
recently serving as conference host. 


Engineering Education Conference 


As a result of EUSEC activities, an 
international conference on engineering 
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education has been set up. ECPD has 
represented the United States and par- 
ticipated in a conference just concluded 
on engineering education in Zurich. 


As we worked through the agenda at 
the Copenhagen meeting important dif- 
ferences in engineering practice in the 
various countries were revealed. In dis- 
cussing the definitions of the terms ‘‘Pro- 
fessional Engineer’ and ‘Engineering 
Technician,”’ it was found that some of the 
continental countries, particularly France, 
recognize no shade of difference between 
the two designations. 


A shortage of engineering manpower in 
all the countries except France was re- 
vealed. Secretary Georges Ville, of La 
Societé des Ingenieurs Civils de France, 
declared that he had not seen a single 


reference to a shortage of engineering man- 


power in that country. This is an inter- 
esting situation, because in France the 
supply of engineers is limited through its 
system of education. Apparently just 
enough young men enter engineering 
practice each year to keep pace with cur- 
rent demands, and the tendency is for 
these engineers to stay in the profession 
because of superior recognition and emolu- 
ments. In England, it was reported, 
engineers in private practice are having 
difficulty recruiting their forces because of 
the high compensation received by en- 
gineers in public service. In Austria the 
ranks of engineering personnel are being 
severely depleted by emigration into other 
countries. The Swiss delegate declared 
that it was illusory to forecast the future 
demand for engineers because of uncertain 
and varying economic conditions. 


The subject of professional ethics 
occupied a prominent part in the discus- 
sions. In England, the distribution of 
brochures detailing an engineer’s expe- 
rience and qualifications, which is custom- 
ary in this country, is denounced. Com- 
petition on a price basis is common prac- 
tice in France, and on the majority of con- 
struction work the engineer acts also as 
the contractor. Commonly the engineer 
bids on his own design. There is no doubt 
that such an arrangement results in the 
exploitation of original ideas and thus con- 
tributes to technical advance. The French 
delegate spoke on the freedom from regu- 
lation underlying all private enterprise in 
France and deplored the restrictions cur- 
rent in some of the other countries. 


Thus the conference revealed consider- 
able variance in engineering practice 
among different European countries and 
the United States. It would be futile for 
EUSEC to try to establish uniform prac- 
tices, as there are too many obstacles of 
national prejudice and usage to be over- 
come. Nevertheless the discussion gave 
a stimulating picture of practice in the 
various countries. 


Coming Events 


Illinois—Weekly luncheon meetings at 
the Chicago Engineers Club. Details 
from Section headquarters, 4520 W. North 
Ave., Chicago. 


Los Angeles—Host to the Pacific 
Southwest Council Conference at the 
Huntington-Sheraton Hotel, Pasadena, 
April 19-21. Sterling S. Green is general 
chairman. 


Intermountain—Dinner meetings the 
third Friday of every month, except June, 
July, and August. Exact time and place 
from R. E. Spears at El 9-8372. 


Metropolitan—Meeting in the auditor- 
ium of the Engineering Societies Building, 
New York, N.Y., February 15, 7:00 p.m. 


Mid-South—Spring meeting at the 
LaFayette Hotel, Little Rock, with the 
Little Rock Branch as host, April 26-28. 
Cocktail party Thursday evening, tech- 
nical program on Friday, and field trip 
to the new Little Rock Air Base Saturday 
morning. 


Nashville—Section is one of sponsoring 
groups for all Engineers’ Dinner at Hill- 
wood Country Club, February 21, 6:30 
p.m. Featured speaker is Brig. Gen. 
Herbert D. Vogel, chairman of the board 
of the TVA. 


National Capital—Annual dinner at the 
Army-Navy Country Club, Arlington, 
Va., February 7. President Needles and 
Executive Secretary Wisely will be guests, 
and Rear Admiral Robert H. Meade, new 
chief of the Bureau of Yards and Docks, 
will be principal speaker. 


Northeastern—Meeting at the M.I.T. 
Faculty Club, 50 Memorial Drive, Cam- 
bridge, Mass., February 20, 7:30 p.m. 
Col. Sydney H. Bingham will speak on 
‘Mass Transportation.’’ Social hour at 
5:30 p.m., and dinner at 6:30 p.m. 


Providence—Host to the third Regional 
Conference of the New England Council 
at Brown University, Providence, April 7. 


Scheduled ASCE Conventions 


DALLAS CONVENTION 
Dallas, Tex. 
Hotel Baker 
February 13-17, 1956 


KNOXVILLE CONVENTION 


Knoxville, Tenn. 
University of Tennessee 
June 4-8, 1956 


PITTSBURGH CONVENTION 
Pittsburgh, Pa. 
William Penn Hotel 
October 15-19, 1956 
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NOTES FROM 


THE LOCAL SECTIONS 


“Clean water’’ was the topic of the 
Akron Section’s November meeting. A 
20-minute film, which gave an idea of the 
problem of obtaining potable supplies, 
was followed by a talk on ‘‘Ohio’s Stream 
Pollution Elimination Program.”’ F. H. 
Waring, chief engineer of the Ohio Depart- 
ment of Health, was featured speaker. 


Raymond E. Strickland, of Birmingham, 
is new president of the Alabama Section. 
Elected to serve with him at the Section’s 
annual meeting, held at Montgomery 
early in December, were Kenneth C. 
Roberts, Mobile, first vice-president; 
Warren G. Keith, Tuscaloosa, second 
vice-president; and R. G. Davis, Birming- 
ham, secretary-treasurer. In a featured 
talk, Louis M. Smith, president of the 
Alabama Power Co., predicted that by 
1975 progress in controlling radiation 
hazards will make it possible for atomic 
power plants to provide 10 percent of the 
electric power needs of the country. At 
present, he noted, the most widespread 
peacetime application of atomic energy 
is in the use of radioisotopes in industry 
and agriculture. ‘‘Radioisotopes are used 
in industry to detect defects in materials, 
to gauge dimensions, to control the flow 
of liquids in pipelines and to detect leaks,” 
Mr. Smith expiained. 


In the Arizona Section the 1956 slate is 
Wilbur Heckler, Tucson, president; Leigh 
Gardner and Clarence Whalin, both of 
Phoenix and both vice-presidents; and 
Robert M. Cushing, Tempe, secretary- 
treasurer (reelected). 


Adolph Ackerman, consulting engineer 
of Madison, Wis., and visiting professor 
at the University of Illinois, spoke in- 
formally at the Central Illinois Section’s 
December meeting on the work of the 
ASCE Task Committee on Engineering 
Education. The committee is currently 
concerned with an evaluation of the pres- 
ent system of engineering education and 
the best utilization of the engineers trained 
in the system. New Section officers, an- 
nounced at the meeting, are Ralph B. Peck, 
president; Junius R. Gardner and Ellis 
Danner, vice-presidents; and William H. 
Munse, _secretary-treasurer. Outgoing 
President R. A. Hanson received the 
thanks of the Section in the form of a cer- 
tificate. 


The Cleveland Section is active again 
in the Vocational Guidance Program spon- 
sored by the Cleveland Technical Societies 
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Council. It will put on a TV program on 
Sunday, March 29, to be broadcast by 
local stations. Recently the Council 
sponsored a three-day series of Career 
Conferences in the Cleveland high schools 
with good results. In the featured talk 
Thomas C. Kavanagh, member of the 
New York consulting firm Praeger- 
Kavanagh, spoke on welded bridge design 
with special reference to recent projects 
of his firm—the Rio Blanca Bridge in 
Mexico (longest welded arch bridge in 
the hemisphere) and the temporary and 
permanent Barnhart Island bridges. 


New Colorado Section officers are Fran- 
cis M. Bell, president; Dewey S.. Wright, 
vice-president; and Emerson §. Ellett, 
secretary-treasurer. ‘‘Engineering Regis- 
tration Brought Up to Date’’ was the 
subject of a highly worthwhile talk given 
at the January meeting by Frank Prouty, 
Cleveland consultant and long-time mem- 
ber of the local Board of Examiners. 


Dana Young, professor of civil engineer- 
ing at Yale University, was featured 
speaker at the Connecticut Section’s 
December meeting, with a talk on ‘‘Vibra- 
tions in Structures."" ASCE Director F. 
H. Paulson spoke briefly on the proposed 
revision of the Code of Ethics. 


Though the Illinois Section ranks fifth 
in membership, local committees are step- 
ping up a drive to advance it to third place. 
Prof. J. O. Osterberg, of the Northwestern 
University Technological Institute, was 
guest speaker at the November meeting, 
with the provocative subject, ‘Large 
Settlements from Small Structures and 
Small Settlements from Large Structures.” 
Professor Osterberg cited a single-story 
housing project in Gary, Ind., which 
settled as much as 30 in., and the Atlas 
Cement Plant, also at Gary, which settled 
as little as 3 in. He pointed out that 
the low-cost housing project illustrated 
what can happen when unknown founda- 
tion conditions exist beneath even the 
smallest of structures. Interestingly 
enough, the excessive settlement was 
caused by the consolidation of an organic 
silt layer due to the weight of the sand 
backfill used to level the area rather than 
to the light structural load. In contrast, 
the Atlas plant illustrates the ultimate 
economy of an adequate soil-boring pro- 
gram. 


Industrial and construction progress in 
the intermountain area in 1955 was re- 


viewed at the Intermountain Section’s 
December meeting by LeRoy Nelson, 
vice-president of the First Security Bank. 
New Section officers, inducted during the 
meeting, are Dean K. Fuhriman, presi- 
dent; A. Z. Richards, Jr., vice-president; 
and R. E. Spears, secretary-treasurer. 


With all engineers in the area invited to 
attend the Kansas Section’s December 
dinner meeting, there was a turnout of 
well over a hundred. Principal speaker 
at the meeting—a joint session at Law- 
rence with the University of Kansas and 
Kansas State College Student Chapters— 
was L. E. Ordelheide, of Haskins, Riddle 
&-Sharp, Kansas City, who spoke on the 


New Kentucky Section officers—installed 
at meeting in Frankfort on December 9— 


are shown in top photo. Seated, left to 
right, are W. B. Drake, vice-president, 
and John E. Heer, Jr., president. Stand- 
ing are Calvin G. Grayson, corresponding 
secretary, and William L. Echstenkamper, 
secretary-treasurer. In lower view W. W. 
Sanders (left) presents Life Membership 
Certificate to C. W. Lovell, charter mem- 
ber and past-president of the Kentucky 
Section. 
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New slate of officers takes over at the December 8 meeting of the Central Ohio Section. 
They are, left to right, Charles B. Smith, first vice-president; Thomas W. Singell, new 
president; George E. Large, past-president of Section and installation officer; Robert W. 
Duis, secretary-treasurer; and Roy T. Underwood, second vice-president. 


Puerto Rico Section installs 1956 officers at banquet at Hotel Condado, San Juan, December 
22. Shown in usual order are William C. Hill, past-president of Section; Mrs. Hill; Mrs. 
Jose M. Canals; Jorge J. Jimenez, president for 1956; Jose M. Canals, retiring president 
(1955); Mrs. Jimenez; Mrs. Stanley G. Kadala; and Stanley G. Kadala, incoming first vice- 


president. 


metropolitan approach to fringe sanitary 
problems. 


Maine highway experts were out in full 
force for the Maine Section’s sixth annual 
highway conference, held at the University 
of Maine, December 16 and 17. Cooper- 
ating with the Section in a program pri- 
marily concerned with safety and main- 
tenance problems were the State Highway 
Commission and the Student Chapter at 
the university. Of special interest were 
data from federal highway studies, pre- 
sented by H. A. Radzikowski, chief of the 
maintenance branch of the U.S. Bureau of 
Public Roads, Washingtoy. Mr. Radzi- 
kowski emphasized that new methods of 
maintenance must be adopted for the new 
superhighways such as the Maine Turn- 
pike. Drivers on such roads are likely to 
be “intolerant of anything obstructing 
the roadway. They feel that they have 
the right of way,” he asserted. He also 
explained that ordinary signs warning of 
construction work are being found inade- 
quate on high-speed roads and that 
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motorists are likely to run into them 
rather than heed them. To meet the 
situation, he suggested maintenance of 
such roads on a 24-hour basis so there will 
be as little obstruction of the highway as 
possible. Favoring preventive mainte- 
nance, Mr. Radzikowski cited figures show- 
ing that higher building costs can be made 
up in lower maintenance requirements 
throughout pavement life. 


In a timely talk on hurricanes given at 
the Maryland Section’s November meet- 
ing, George S. Benton, associate professor 
of civil engineering at Johns Hopkins 
University, confirmed the general im- 
pression that the hurricane path has 
changed. With the northeastern United 
States likely to have more and worse 
hurricanes, Dr. Benton’s talk had a warn- 
ing for ‘design engineers who are at pres- 
ent basing their structural and storm 
water designs on outmoded data.” At 
the December meeting certificates of life 
membership were presented to Wilson T. 
Ballard, John M. Russell, Frederick B. 


Siems, Charles E. Sloan, and Harry 
Williar. In the annual election of officers 
W. W. Pagon was chosen president, and 
C. L. Kroll vice-president. W. W. Ewell 
continues as secretary-treasurer for an- 
other year. 


The Miami Section also elected new 
officers in December—H. J. Morrison, 
president; August De Winkler, Jr., vice- 
president; Karl G. Frese, Jr., secretary; 
and James O. Power, treasurer. Guest 
speaker at the December meeting was local 
architect Robert Fitch Smith, who con- 
trasted interesting new buildings in 
Central and South America with the Inca 
ruins in Peru. 


The new Michigan Section officers are 
Fred H. Burley, president; Louis D. 
Kirshner, first vice-president; Lloyd T. 
Cheney, second vice-president; and Joseph 
N. Karwecki, secretary-treasurer. 


Vicksburg’s plans for new parks and 
playgrounds were revealed at a recent 
meeting of the Mid-South Section’s 
Vicksburg Branch by H. H. Landrum, 
group manager for the Southern Bell 
Telephone and Telegraph Co., and fea- 
tured speaker. As chairman of the 
local Park Commission, Mr. Landrum has 
been making a study of the city’s outdoor 
recreational facilities and helping plan 
new ones. The Memphis Branch reports 
that its new officers are Fred C. Walpole, 
president; J. Irby Seay, Jr., vice-president; 
and W. B. Faulkner, secretary-treasurer. 

“The Civil Engineer in the Nation's 
Capital’ is the promising title of a news- 
letter with which the National Capital 
Section greets the new year. The first 
issue promises to keep members informed 
of Section and Society doings of interest, 
news of engineers, and special engineering 
news, and asks the cooperation of members 
in supplying information. 


At the New Mexico Section’s annual 
meeting, held in Santa Fe on December 
10, Robert E. Cron, Jr., district engineer 
for the Albuquerque district of the Corps 
of Engineers, discussed the test track at 
Holloman Air Base, on which the spec- 
tacular and world-famous deceleration 
tests were made. Dr. William R. Love- 
lace II, of Albuquerque, spoke on peace- 
ful uses of atomic energy at the dinner 
meeting concluding the all-day session. 


The Northwestern Section’s December 
meeting honored new Life Members 
Archer W. Bedell and Gordon P. Smith. 
Both spoke briefly after receiving their 
certificates. Section officers for 1956, 
unanimously elected during the meeting, 
are F. W. Thorstenson president; J. E. 
Fant and C. H. Prior, vice-presidents; 
and Norman Henning, secretary-treasurer. 
With the ladies of the Section present as 
guests, the almost universally appealing 
topic of “gardening’”’ was the subject of 
the evening. George Luxton, garden 
editor of the Minneapolis Tribune, was the 
speaker. 
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3500 tons of steel erected in less than 5 weeks 


This is the corner of Fifth and Federal 
Streets in Camden, N. J. Some weeks 
before this photograph was taken you 
would have had an unobstructed view 
of City Hall from this spot. Then, on 


Bethlehem two-man crews finished 


bolting within two days after the last 
of the steel had been put into place. 
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July 11, 1955, Bethlehem erection 
crews moved in. Using three 50-ton 
cranes and one 60-ton crane, all with 
100-ft booms, they quickly placed the 
steel for the five-story framework 
shown here, averaging well over 100 
tons per working day. They completed 
erection of the 3500-ton structure on 
August 11—in less than five weeks! 

A number of factors account for the 
fast erection time: accurately fabricated 
structural steel delivered on schedule, 
smooth coordination on the job, and the 
use of A-325 high-strength structural 
bolts. Some 31,700 Bethlehem high- 
strength bolts were used for the stressed 
joints made in the field. This technique, 
pioneered by Bethlehem, proved more 


economical, faster and quieter than 
riveting; required less men, and tre- 
sulted in tighter joints. 

The completed building, known as 
the Parkade, will have shops and offices 
on the first two floors. The upper floors 
are to be used for parking. Owner: 
Nedmac Associates, Inc. Architect: 
Ziegler, Childs & Paulsen, Jersey City. 
Structural Engineers: Lars I. Moe & Son, 
Jersey City. General Contractor: Ter- 
minal Construction Corporation, 


Woodridge, New Jersey. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem 
Steel Export Corporation 


BETHLEHEM STEEL 
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D. B. Steinman (cen- 
ter) New York City 
consultant and widely 
famed bridge engi- 
neer, is guest of 
honor and principal 
speaker at joint meet- 
ing of the Indiana 
Section’s Northwest 
Branch and the Uni- 
versity of Notre Dame 
Student Chapter, 
held at Notre Dame. 
He is shown here 
with Karl E. Schoen- 
herr (left), dean of 
the civil engineering 
department, and John 
T. Massman, presi- 
dent of the Chapter. 


More efficient power generation, making 
use of conventional fuels (coal and oil), 
is our crying need today, power-wise. 
This is the opinion of Lew Beatty, assist- 
ant board chairman of the Philadelphia 
Electric Co., given at the Philadelphia 
Section’s December meeting—an im- 
pressive joint gathering with local 
groups of the ASME and the AIEE. 
Contrary to popular belief, said Mr. 
Beatty, atomic fuels will not solve the 
colossal power needs created by projected 
industrial expansion and population in- 
crease (200,000,000 by 1975). Atomic 
fuels will supply approximately one-third 
of the total, based on anticipated develop- 
ments. K. M. Irwin, vice-president of 
the Philadelphia Electric Co., showed 
graphically how more efficient power 
generation has been the guiding star of 
electrical engineers. Watt's steam engine 
with its output of 130 kwhr per ton of 
coal, a sensation in 1739, has given way to 
turbo-generators now under construction 
by the Philadelphia Electric Co., which 
can produce 3,450 kwhr per ton of coal. 


An insight into the problems involved 
in enforcing and administering the Civil 
Engineers Registration Act was given at 
the November meeting of the Sacramento 


Section’s Central Valley Branch. William 
A. White, executive secretary of the State 
Board of Registration for Civil and Pro- 
fessional Engineers, was guest speaker. 
We pay for good roads whether we have 
them or not, Paul C. Sheridan, assistant 
district engineer, California Division of 
Highways, told members of the Marysville 
Branch at a recent meeting devoted to 
“road blocks.”” Mr. Sheridan went on to 
explain that ‘‘consumer costs are reflected 
in transportation charges over poor roads. 
If a proposed highway could eliminate ten 
stop signs on the route of an average trip, 
the savings in gasoline realized would pay 
the tax on the gasoline required for the 
trip." The Nevada Branch has installed 
its 1956 officers: E. W. McKenzie, pres- 
ident; Elmo DeRicco, vice-president; and 
Wallace Rabenstine, secretary-treasurer. 


The San Diego Section planned its 
December meeting without a technical pro- 
gram in order to give old and new mem- 
bers a chance to get better acquainted. 
However, several members were asked for 
an opinion as to the outstanding local 
project of the past year, which led to in- 
formal discussion of the $6,000,000 Federal 
Boulevard Freeway and the recently com- 
pleted $30,000,000 San Diego Aqueduct. 
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Sophomore Indoctrination 
Smoker—sponsored by the 
Student Chapter at Brooklyn 
Polytechnic Institute—is fast 
becoming a tradition in the 
civil engineering department. 
Some 150 students attended 
this year, and 40 were in- 
ducted into the Chapter. 
B.P.I. Smoker was instituted 
in 1950 by Louis Pignatero, 
then president of the Chapter 
and now a member of the 


faculty. 


Harold A. Cotton, veteran employee of 
the Coast and Geodetic Survey, received 
a Life Membership Certificate. 


The San Francisco Section, oldest in the 
Society, celebrated its fiftieth birthday 
with brief ceremonies during its Decem- 
ber 20 meeting. In the featured technical 
talk Harmer T. Davis, member of the 
ASCE Task Committee on the National 
Highway Program and director of the 
University of California's Institute of 
Transportation and Traffic Engineering, 
discussed engineering and financial as- 
pects of the federal system of interstate 
highways. The Section’s recently formed 
San Jose Branch has been officially ap- 
proved. Branch officers for 1956 are 
Stanley J. Kocal, president; Charles L. 
Coburn, vice-president; and Myron M. 
Jacobs, secretary-treasurer. 


Three Inland Empire engineers were 
awarded Life Membership Certificates at 
a meeting of the Spokane Section on 
December 7. They were Benjamin J. 
Garnett, Spokane city engineer; Fred M. 
Berry, Wenatchee; and Fred J. Sharkey, 
Coulee Dam, Wash. Chester A. Moore, 
head of the civil engineering department 
at the University of Idaho, was elected 
president for 1956. Other new officers 
are W. W. Wilson and Edwin Nasburg, 
vice-presidents, and John Mangan, secre- 
tary-treasurer. ASCE Director Louis E. 
Rydell, of Walla Walla, was featured 
speaker. 


At the helm as president of the Tennes- 
see Valley Section in 1956 will be George 
P. Palo, head civil engineer for the TVA 
at Knoxville. Henry C. Peeples, prop- 
erty and supply officer and materials engi- 
neer in the Power Construction Branch of 
the TVA at Chattanooga, is new vice- 
president. Hugh B. Henry, head of the 
TVA's Highway Design Section at Knox- 
ville, was reelected secretary-treasurer. 


Texas Section members especially inter- 
ested in hydraulics and hydrology have 
formed a Hydraulics Group, following 
Section authorization of the step. Chair- 
man of the Hydraulics Group will be John 
Montgomery, hydraulic engineer with 
the U.S. Geological Survey in charg« of 
surface-water investigations in northeast 
Texas; vice-chairman, W. L. Moore, pro- 
fessor of hydraulics at the University of 
Texas; and secretary-treasurer, Victor 
Jaeggli, engineer and manager of the 
Lower Nueces River Water Supply Dis- 
trict, Corpus Christi. 


New Toledo Section officers are Robert 
C. Sheldon, president; Rehman P. Scholz, 
first vice-president; E. Alfred Picardi, 
second vice-president; and William Gross, 
secretary-treasurer. 


The Wisconsin Section will be host to 
the ASCE Hydraulics Division’s next 
annual meeting. The place will be the 
University of Wisconsin at Madison, and 
the dates August 22-24. 
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TVA Installs Another Leffel Turbine 


Nottely Dam Power Plant =a progress report as of the end of 1955 
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In the new hydroelectric power plant on the Nottely River near 
Murphy, North Carolina, the TVA is now completing the in- 
stallation of another efficient Leffel turbine. 

Nottely Dam, of the rock and rolled earth fill type, was com- 


Completely as- pleted in 1942, without a power unit. Installation of the No. 1 
sembled turbine power unit was authorized in 1951 and a Leffel turbine was 
Sar selected to drive the generator. 


vestnaiaeaia The turbine is rated to develop 21,000 HP under a net head of 
124 feet at 180 RPM. The specific speed of the turbine at rating 
is 63.2 RPM. The operating head varies from 76 feet to 166 feet. 
Other Leffel turbines installed by the Tennessee Valley Au- 
thority are located at Chatuge Dam in North Carolina and 
Wilbur Dam in Tennessee. 
The efficient design and rugged construction of the Nottely 


Powerhouse and unit—backed by 94 years’ of experience in the hydraulic turbine 
sap Sing tom field—make it typical of the notable hydraulic turbines built by 


Leffel for hydroelectric power projects throughout the world. 

Leffel engineers are trained in design, construction and adapta- 
tion of the turbine which will most efficiently and economically 
meet the needs of each power plant development, whether it is 
a completely new installation or part of an expansion of rehabili- 
tation program, 

Before you plan your next turbine installation, be sure you 
have the complete story on rugged, efficient Leffel turbines. Write, 
wire or phone . . . you'll get action fast. 


Assembled scroll case in 
position from above, 


JAMES LEFFEL CO. 


DEPARTMENT C e@ SPRINGFIELD, OHIO, U.S.A. 
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NEWS BRIEFS... 


Construction Activity Sets New Record 
In 1955 for Ninth Successive Year 


Spending for new construction in 1955 
totaled $42'/, billion, establishing an all- 
time high for the ninth successive year, 
according to preliminary joint estimates of 
the U. S. Departments of Commerce and 
Labor. Outlays for each month also set 
new records in 1955. 

The total dollar value of new work put 
in place last year was 12 percent above the 
1954 figure and, even after adjustment for 
price changes, represented the highest 
volume on record. Private construction 
expenditures rose 17 percent above the 
1954 level to $30'/, billion in 1955, and 
public outlays edged upward by 2 percent 
to $12 billion. 

Increased residential building was the 
largest single factor in achieving last year’s 
record rate, accounting for two-thirds of 
the total dollar gain from 1954. On a 
seasonally adjusted basis, 1955 expendi- 
tures for new private residential building 
advanced almost steadily until midsum- 
mer, reflecting the unusually large number 
of dwelling units started late in 1954 and 
still under way in 1955. Private residential 
building activity for 1955 as a whole 
reached a new peak of $16.6 billion, nearly 
a fourth above the previous high of 1954. 

Other types of construction that 
achieved an unprecedented dollar volume 
in 1955 were shopping and service estab- 


lishments, churches, private industrial 
plants, office buildings, public schools, 
sewer and water lines, highways, and 
petroleum pipelines. For all these cate- 
gories, except industrial building, the 1955 
rise represented the third (or more) con- 
secutive increase; for industrial building, 
it reversed a two-year downtrend. 

Expenditures also were greater in 1955 
than in 1954 for private hospitals, social 
and recreational buildings, and military 
facilities. However, spending for private 
hospitals was off 16 percent from the peak 
in 1951 when construction was at its 
height, and social and recreational building 
was 9 percent below the all-time high of 
1949. Outlays for mii:tary facilities almost 
equalled the postwar high of 1952. 

All other major construction categories 
showed a decline from 1954. These in- 
cluded public industrial building (mainly 
installations for the AEC), public housing, 
conservation and development work, farm 
construction, public hospital facilities, 
private educational building, and railroad 
construction. 

Except for grants-in-aid programs, fed- 
eral spending for new construction was 
down substantially last year. However, 
the decline was more than offset by in- 
creased outlays of state and local funds. 

In the closing month of 1955, total new 
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construction activity declined seasonally, 
with most types of construction remaining 
strong. The only major categories to show 
a more than seasonal decrease were com- 
mercial building, sewer and water con- 
struction and all pubiic nonresidential 
building, except school construction which 
declined seasonally. On the other hand, 
military facilities, highways, and con- 
servation and development work declined 
less than usual for the time of year. De- 
cember expenditures for all new construc- 
tion totaled nearly $3.2 billion—off 12 per- 
cent from November, but 3 percent higher 
than the December 1954 total. 


Heavy Floods Devastate 
Three Western States 


This time it is the Far West that has 
been hard hit by floods. The floods— 
centered in northern California, southern 
Oregon, and parts of Nevada—were 
caused by heavy rainfall plus melting 
snow pack in the Sierra watershed. Be- 
tween December 15 and 27 there were four 
severe storms, with a total rainfall of 30 
in. in some areas. A Feather River levee 
broke near Yuba City, Calif., which, with 
surrounding areas in the Sacramento Val- 
ley, was hardest hit. 

R. Robinson Rowe, Director of the 
Society and supervising bridge engineer 
for the State Division of Highways, writes 
that the ‘Feather, Yuba, Kaweah, Rus- 
sian, Eel, Klamath, Trinity, Mad, and 
Pajaro rivers all set marks higher than 
ever recorded. For most of those named, 
marks were higher than the legendary 
marks of the 1862 deluge.” 

While such flood control facilities as 
Shasta, Folsom, Friant, and Pine Flat dams 
prevented appreciable damage to large 
cities, including Sacramento and Stockton, 
several small towns and communities were 
wiped out and thousands were left home- 
less. Many of the flood deaths, estimated 
at 100, occurred at Yuba City. Unofficial 
estimates place losses at over $100,000,000. 

Highway damage is especially great. 
For instance, in Siskiyou County (Cali- 
fornia) alone, some 200 miles of roads and 
30 bridges were washed out. Damage to 
power plants was also widespread. The 
Bureau of Reclamation’s Folsom Dam 
plant was out, as were thirteen of the 
Pacific Gas & Electric Company’s plants 
with a total capacity of 300,000 kw. As 
in the Eastern floods of August and Octo- 
ber, the Corps of Engineers is directing the 
work of rehabilitation. 
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Brownlee Dam—First 


Hell’s Canyon Project 


Despite mud and snow, work began in November on Idaho Power 
Company's new Brownlee Dam Project, 140 miles northwest of 
Boise, Idaho. Aerial view shows the dam site in the Hell's Canyon 
stretch of the Snake River, the white line indicating the location 
of the project. The dam, shown here in artist's conception, will 
be one of the fifteen highest in the world, The reservoir will be 57 
miles long and will have a storage capacity of 1,500,000 acre-ft. 
The river will be diverted in July 1956, and completion of the dam 
is scheduled for May 1958, The project, which will cost about 
$63,000,000, will generate 360,000 kw of power. Federal Power 
Commission's decision to license construction by the I. P. C. of 
three low dams in the canyon has been appealed to the U. S. Court 
of Appeals for the District of Columbia by proponents of one high 
dam in the canyon. Morrison-Knudsen is the contractor. [Illus- 
trations courtesy of Caterpillar Tractor Co. 


ARBA Foresees Big Road Program 


“Better highways are a desperate na- 
tional need,’’ Senator Dennis Chavez, New 
Mexico, chairman of the powerful Senate 
Committee on Public Works, told the 
54th Annual Convention of the American 
Road Builders Association, which was 
held at Miami Beach, Fla., January 11-14. 
The Senator said that he feels Congress is 
determined to come up with a highway 
bill based on the pay-as-you-go principle 
rather than on the long-term bond issue 
of $21,000,000,000 proposed by the Clay 
Committee in 1955. This bond issue 
would mean paying upward of $13,000,- 
000,000 in interest. He said, ‘‘a lot of roads 
can be built for that kind of money.” 

An air of expectancy could be noted as 
senators and congressmen spoke to the 
1,800 delegates about the financing aspects 
of the needed road-building program. 
Congressman George H. Fallon of Mary- 
land, chairman of the Subcommittee on 
Roads of the House Committee on Public 
Works, also offered assurance that a multi- 
billion-dollar highway bill will pass this 
session of Congress. He, too, favors a 
pay-as-you-go plan. The main features 
of his proposal are (1) to add $25,000,000 
annually fer 12 years, beginning in 1958, 
to the $750,000,000 program in the Federal 
Highway Act for primary, secondary, and 
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urban roads. In the twelfth year this 
would amount to nearly a billion dollars, 
and the total would approach $10,000,- 
000,000 dollars. The states would match 
these dollars. (2) In addition, $2,000,- 
000,000 a year, a total of $24,000,000,000, 
would be provided to complete the inter- 
state system on a 90-10 percent govern- 
ment-state participation basis. 

“Our group of highway users is com- 
pletely devoted to the expanded road 
plan,” said John V. Lawrence, managing 
director, American Trucking Association, 
Inc., “in spite of being accused of killing 
the Fallon Bill in 1955. We'll accept the 
bond plan, or the bond-with-increased- 
tax plan, or increased taxes alone,’’ he 
declared. ‘‘Equity demands, however, 
that each type of highway user be assessed 
at the same rate of taxation.’’ The fuel 
tax, the rubber taxes, and the excise taxes 
should be at the same rate for cars, buses 
and trucks. At the same rate of gas 
taxes, for example, larger trucks would 
pay in taxes five times as much as a 
passenger car, because they use five times 
as much gas. 

ARBA President J. N. Robertson re- 
peated the organization’s 1955 conclusions 
respecting the highway program, which 
stated that a $68,000,000,000 federal-aid 


program could be undertaken and success- 
fully completed in ten years insofar as 
planning, engineering, and construction are 
concerned, without undue interference with 
normal construction activity. According 
to ARBA the problem as a whole is de- 
finitely one of finance and not of con- 
struction. 

Highway engineers, administrators, 
manufacturers, and constructors in record 
numbers listened thoughtfully to various 
plans for best putting the greatly ex- 
panded construction program into action, 
and to suggestions as to how each segment 
of the highway industry can cooperate to 
improve engineering methods, and use 
effectively the materials and machinery 
needed for road work. 

Speaking on the subject of ‘Increased 
Highway Engineering Productivity,’ 
Harold L. Plummer, chairman, Wisconsin 
State Highway Commission, emphasized 
that things that are being done the same 
way today as they were done ten years 
ago are being done wrong and wastefully. 
In 1954 the Wisconsin Highway Depart- 
ment, he said, had 400 engineers and 
a $42,500,000 highway program—an aver- 
age of 10 engineers per million dollars of 
construction. In 19565 it still had 400 engi- 
neers and accomplished a $73,000,000 
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construction program, or an average of 
5.5 engineers per million dollars of con- 
struction. In 1956 the state’s program 
contemplates $105,000,000 of construc- 
tion. It will be accomplished with the 
same number of engineers, an average of 
less than 4 engineers per million dollars 
of construction. In the United States 
there are 32,000 highway engineers cur- 
rently at work on a $4,000,000,000 per 
year highway program, or 8 engineers per 
million dollars of construction. If this 
can be cut to 4 engineers per million dollars 
of construction, then an $8,000,000,000 
program each year can be handled. He be- 
lieves it can be done. 

To approach this in Wisconsin, engineers 
have been relieved of all but engineering 
work. The number of non-professional 
men employed has been increased to 3 or 4 
for each engineer. Training programs 
have developed personnel for survey par- 
ties so that they operate almost entirely 
without engineering help. Just one engi- 
neer supervises seven parties. Photogram- 
metry has cut the plan preparation time 
from one year to four months. Plans have 
been simplified to eliminate every un- 
necessary detail. All unnecessary time- 
consuming details of administration are 
being discarded; larger contracts are 
awarded; and a two-year advance-plan- 
ning schedule is in operation. 

Since the supply of engineers is limited, 
Mr. Plummer’s department has determined 
that it must keep the engineers it has, but 
to do this salary alone is not enough. In 
order of importance the following are fac- 
tors in keeping satisfied engineers on the 
job: Challenging work; career advance- 
ment on the basis of demonstrated capa- 
bility; training programs; adequate pay 
and pay raises; liberal vacation and leave 


Engineer-Contractor Group 
Sees Good Year Ahead 


At a recent meeting of the National 
Constructors Association certain bright 
spots in next year’s construction picture 
became apparent. T. C. Williams, presi- 
dent of the organization, stated that in the 
expanding industrial construction field, 
utilities promise the greatest activity in 
the coming year. In his opinion this ex- 
pansion in basic power sources will be re- 
flected in other industries in the future. 
Chemical process plants also present a 
bright picture, according to Mr. Williams. 

Although steel supplies are expected 
to remain tight if not as bad as in the past 
year, plans recently announced by the 
steel industry indicated that this condi- 
tion would be improved in the future. It 
was also noted by Mr. Williams that the 
competition from foreign manufacturers 
for the installed equipment markets is be- 
coming more significant in the planning of 
major projects. 
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policy; a retirement system; and profes- 
sional recognition. 

A panel of speakers on steel in pave- 
ments concluded that concrete pavement 
should be longitudinally reinforced, 0.5 
percent of longitudinal steel and 8-in. 
thickness of slab being enough. A con- 
tinuously reinforced slab, without joints 
except at the end of the day’s work, pro- 
vides ‘‘a pavement that is smooth, free 


JOHN N. ROBERTSON 
President of ARBA 


from faulting, free from pumping, struc- 
turally uniform, free from open cracks, 
stable as to movement along the subgrade 
and free from the major maintenance 
necessary at joints.’’ Such a pavement 
can be laid safely on less thickness of 
granular subbase and at a total cost close 
to that of current high-type unreinforced 
pavements. Since the cost of the pave- 
ment averages only about 12 percent of 
the whole cost of a highway it appeared 
to the speakers that a small increase in 


The National Construction Association 
is an organization of major engineer- 
contractors engaged in the design and 
construction of heavy industrial installa- 
tions where plant-processing equipment 
is a major part of the structural features. 


New San Francisco Bay 
Crossing Found Feasible 


The proposed southern crossing of San 
Francisco Bay is sound from both the 
engineering and financial viewpoint, ac- 
cording to two-year feasibility studies 
recently completed by the California 
Department of Public Works for the Cali- 
fornia Toll Bridge Authority. Cost of 
the Alameda-Army Street crossing, which 
was authorized by legislative action in 
1953, is estimated at almost $250,000,000 
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the pavement cost is warranted in order 
to obtain wider use of more durable con- 
tinuously reinforced pavements. 

Wire fabric in bituminous resurfacing 
of unreinforced concrete roads has proved 
satisfactory in reducing reflected cracks 
above cracks in the concrete. On the 
resurfacing of 16th St. in Washington, 
D.C., reflecting cracking was reduced by 
75 percent by reinforcing the bituminous 
surfacing. In practice the mesh generally 
is laid in sheets on the old concrete before 
the surfacing is spread and rolled. The 
mesh rises to about mid position in the 
coating. 

Other technical papers covered the sta- 
bilization of soil with sodium chloride, with 
cement, and with asphalt; street lighting; 
education for construction; roadside im- 
provements; and the use of aerial mapping 
methods for highway location surveys. 

Under the same roof with the Conven- 
tion, held in the great Miami Beach 
Municipal Auditorium, was a large dis- 
play of materials and supplies, used in 
highway construction, supplied by more 
than 50 exhibitors. It proved so popular 
that an even larger exhibit of materials 
and supplies is to be made a part of the 
ARBA Road Show to be held next year in 
Chicago, January 28-February 2, 1957. 

Executive direction of ARBA will be 
taken over by Maj. Gen. Louis W. Prentiss 
on May 1, succeeding Lt. Gen. Eugene 
Reybold (USA Ret), World War II Chief 
of Engineers and executive vice-president 
of ARBA since 1950. General Prentiss 
retires after 35 years of distinguished mili- 
tary service on April 30. He served as 
Engineer-Commissioner of the District of 
Columbia in 1953 and 1954 and since then 
has been in command of the Engineer 
Center at Fort Belvoir, Va. 


—of which $100,000,000 will go for a 17 
mile system of approaches. The method 
of financing will be settled by the legisla- 
ture in an early session. 

While the 7!/:-mile crossing proper will 
consist largely of trestle, three two-lane 
subaqueous tubes will be required to 
carry traffic under the ship channel. 
Each two-lane tube will be made up of 29 
sections of 37-ft outside diameter. The 
sections will be cast in dry dock and 
floated to the site. Before the subaqueous 
tubes can be laid on the bottom of the 
bay, mud will have to be dredged out and 
replaced with sand. Sand islands, built 
at each end of the tubes, will support the 
ventilation buildings and provide for 
travel between trestle and tube. 

N. C. Raab, M. ASCE, directed the 
studies for the Department of Public 
Works’ Division of Toll Crossings, of 
which he is chief. Charles E. Andrew, 
O. J. Porter, and Ralph Smillie, all Mem- 
bers ASCE, were the engineering con- 
sultants, and Coverdale & Colpitts the 
traffic and financial consultants. 
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In its thirty-five years of existence the 
Highway Research Board has expanded 
its operations to such an extent that the 
executive committee is debating the ad- 
visability of finding a name for it that will 
be more indicative of its broadened scope. 
This is what G. Donald Kennedy, M. 
ASCE, executive vice-president of the 
Portland Cement Association, told the 
opening session of the Board’s thirty- 
fifth annual meeting, which was held in 
Washington, January 17-20. 

As cases in point Mr. Kennedy, who was 
meeting chairman, cited two new projects 
that got under way during the past year. 
A Committee on Urbanization was formed 
for research into the many problems of 
American cities. Though the study will 
stress highway transportation, it will also 
include all the complex and interrelated 
problems of modern urban living. A 
special Committee on Airfield Pavements 
—appointed at the request of the Defense 
Department—is studying the effect of jet 
aircraft heat, blast and spillage on airfield 
pavements. 

An important new program of the 
Board that will have tremendous in- 


Highway Research Board Holds 35th Annual Meeting 


fluence on future highway programs is a 
new AASHO road test. The test road 
for this program will be built near Ottawa, 
Ill. It will be constructed as a federal- 
aid project, reverting to the Illinois Divi- 
sion of Highways when the test is over. 
Mr. Kennedy said that the project has 
been under study for three years and may 
require five more. Its total cost will be 
in the neighborhood of $12,000,000. A 
field office has been set up at Ottawa, and 
the field engineer, William N. Carey, Jr., 
A.M. ASCE, has been in residence there 
since last August, developing test pro- 
cedures and instrumentation. 

In an interesting talk on the Civil Works 
program of the Corps of Engineers in its 
relationship to highway problems, Lt. 
Gen. S. D. Sturgis, Jr., M. ASCE, Chief 
of Engineers, U. S. Army, said that the 
modern highway program (in effect since 
the end of World War I) has “‘presented 
us with an economic tool and a military 
program which today is among the prin- 
cipal bulwarks of prosperity and defense.”’ 
General Sturgis also remarked that the 
1955 flood disasters ‘brought home to us 
the close relationship between adequate 


highway facilities and flood protection, 
including the bearing which flood control 
has upon highway costs, . . . and proved 
again that plans for road construction 
should in every case be coordinated with 
flood-control plans. In fact, such plans 
can be greatly facilitated and made feasible 
by the timely development of flood-control 
systems.”’ 

In all there were 36 separate sessions 
arranged by the Board’s six departments. 
The 200-odd papers covered new develop- 
ments in economics, finance, and admin- 
istration; materials and construction; 
maintenance; traffic and operations; and 
soils investigations. In addition, there 
were 67 committee meetings. 

At the opening session three of the 
country’s leading highway engineers were 
presented with the Roy W. Crum Award 
for ‘‘outstanding research achievement.” 
They are Earl F. Kelley, chief of the 
Physical Research Branch, U. S. Bureau 
of Public Roads, Washington; Tilton E. 
Shelburne, M. ASCE, director of research, 
Virginia Department of Highways, Uni- 
versity of Virginia, Charlottesville, Va.; 
and Stanton Walker, director of engineer- 
ing, National Sand and Gravel Associ- 
ation, Washington. The Highway Re- 
search Board Award for an outstanding 
technical paper went to Carl C. Saal, 
of the U. S. Bureau of Public Roads. 


Battelle Institute Has Atomic Energy Research Center 


In left-hand view G. C. Calkins, chief of Battelle Institute's radio- 
isotopes and radiation division, raises 20-ton solid steel door of 
one of two hot cells the Institute is putting into operation for 
government and industrial research on a 400-acre site near 
Columbus, Ohio. The “hot cell’’ laboratory, first of its capacity 
to be built without federal funds, is designed for the safe handling 
of large quantities of highly radioactive materials. Door is 18 
in. thick and provides protection against radiation up to 10,000,- 
000 curies of gamma-ray-emitting materials. Cutaway sketch 


at right shows relationship of two Battelle hot cells to their re- 
spective subterranean chambers. Lower chambers will be used 
for experiments with radioactive materials that do not need direct 
viewing. Hydraulic rams at the right end of the cells raise and 
lower the two steel doors weighing 13 and 20 tons each. Above 
the cells is a ventilation and air-purification system. The third 
unit in the Institute’s $3,500,000 atomic research center will be 
a swimming-pool-type research reactor, which is expected to 
“go critical’’ this spring. 
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World Power Conference to 
Be Held in Vienna in June 


Engineers interested in attending the 
Fifth World Power Conference—to be held 
in Vienna, June 17—23—should make ar- 
rangements at once through the United 
States National Committee of the World 
Power Conference. The general pro- 
gram, application and registration forms, 
and other important information are now 
available from the Committee. Requests 
should be sent to Stewart E. Reimel, 
Secretary, U. S. National Committee, 
29 West 39th Street, New York 18, N.Y. 
Arrangements for transatlantic travel, 
post-convention excursions, and hotel 
accommodations may be made through 
J. M. Benneward, Manager, Convention 
Department, Thomas Cook & Son, 587 
Fifth Avenue, New York 17, N.Y. 

The 300 papers devoted to the confer- 
ence theme, ‘‘World Energy Resources in 
the Light of Recent Technical and Eco- 
nomic Development,” will be summarized 
only in the technical sessions in order to 
save as much time as possible for dis- 
cussion. The General Reports will be 
preprinted in the three working languages 
of the conference. 

Arrangements have been made for a 
number of tours to power plants and other 
interesting installations, which will take 
place at the conclusion of the conference. 
These tours will include visits to places 
of historical and cultural interest, and will 
take the group through some of the most 
beautiful scenery in Austria. To show 
the significance of the Central European 
power distribution system, some of the 
tours will take in plants in the frontier 
areas of Germany, Italy, and Yugoslavia. 


= - here in artist's rendering is $9,300,000 four-berth marine terminal, to be built by/the 
Port of New York Authority at Port Newark. The project will consist of a 2,400-ft-long wharf; 
two transit sheds, 800 ft long by 200 ft wide; a two-story air-conditioned office building; and 
a 400-car parking area. Construction is beginning February 1, with completion scheduled 
for July 1, 1957. The terminal, which is part of the Port Authority's new $136,000,000 water- 
front improvement program, will be occupied by Norton, Lilly & Co. under a ten-year lease. 


Philadelphia Airport to Have Unique Hangar 


Fabrication of an unusual maintenance 
hangar for the City of Philadelphia will 
start next month at the city’s Inter- 
national Airport. The project features 
a cantilever-type roof, extending 129 ft 
6 in. from a concrete bent. The entire 
roof will be supported by 20 cables, each 
2°/1¢ in. in dia and developing a breaking 
strength of 392 tons. Under operating 
conditions the roof is designed to rise 12 
in. or drop 14 in. from normal position. 

A 28-ft-high cable post, consisting of 
24 X 1-in. web plates and 13 X 11/,-in. 


flange plates, will be supported on the con- 
crete anchorage. The post will support 
steel saddles, on which the cables will rest. 
The cables will be anchored by 4-in.-dia 
high-strength studs, one at each end of 
the cable. 

Ammann & Whitney, of New York, 
are the structural engineers, and the 
Ballinger Co., of Philadelphia, the archi- 
tect-engineer. The general contractor is 
the Baton Construction Corp., of Phila- 
delphia. Steel is being fabricated by the 
Lehigh Structural Steel Co., Allentown, Pa. 


125'0" 


Cross section of new Philadelphia hangar shows unusual combination of steel cantilever 
Inside length of 270 ft consists of nine 30-ft open bays. Inside 


and concrete abutment, 


4'0" 6'0" 


width is 133 ft, and height graduates from 38 ft at the back to 45 ft at the front. 
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Steelmaking Capacity 
Sets New Record in 1955 


For the ninth year in succession, steel 
companies have increased the annual 
steelmaking capacity of the United States, 
which on January 1 was at a record high 
of 128,363,090 net tons. This announce- 
ment comes from Benjamin F. Fairless, 
M. ASCE, president of the American Iron 
and Steel Institute and retired president 
of U. S. Steel. The new capacity— 
attributed to the steel companies’ large- 
scale expansion and improvement pro- 
grams—represents a gain of 2,534,780 tons 
over the capacity of 125,828,310 tons re- 
ported on January 1, 1955. 

With the current increase, the steel 
companies have raised the capacity of the 
United States steel industry, largest in the 
world, nearly 36,500,000 tons, or close to 
40 percent, in the ten-year postwar period, 
according to Mr. Fairless. The new 
weekly capacity is 2,461,893 tons com- 
pared with 2,413,278 tons at the start 
of 1955. 
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Armco to Prefabricate 
Truss-Type Steel Buildings 


Plans for a completely new product and 
a new plant for producing it on a large 
scale are announced by Armco Drainage 
& Metal Products, Inc., a subsidiary of 
Armco Steel Corp. Construction of a 
$1,500,000 plant will begin immediately 
at the company’s headquarters at Middle- 
town, Ohio. When completed next sum- 
mer, the plant will manufacture a new 
line of prefabricated, truss-type, steel 
buildings. 

Supplementing the company’s present 
line of prefabricated Steelox Buildings, 
the new structures will be available in 
clear-span widths up to 100 ft and in 
unlimited lengths. Truss members of 
cold formed steel will be used in place of 
heavy, hot rolled structural shapes. The 
unique shape of the truss members will 
provide more strength per pound of metal 
than conventional shapes. 


Contract for Newark 
Insurance Building 


The Mutual Benefit Life Insurance 
Co. announces the award of a low-bid 
contract for construction of its $10,000,- 
000 home office building in downtown 
Newark to the George A. Fuller Co. 
Excavation and foundation work is prac- 
tically finished, and steel erection is 
scheduled to start early in February and 
be completed in the next seventeen weeks. 
Completion of the entire 20-story build- 


ing is planned for the summer of 1957. ° 


To speed the project, the steel frames will 
be machine bolted instead of riveted, and 
concrete pouring and other secondary 
construction will be under way on the 
lower floors while steel is being set on the 
higher floors. 

Weiskopf & Pickworth, New York con- 
sultants, are the structural engineers, 
and Spencer, White & Prentis, Inc., 
engineers on the excavation and founda- 
tion. Eggers & Higgins, of New York, 
are the architects. 


Small Cities Ahead in 
Pollution Abatement Work 


Contracts for 185 stream-pollution- 


than 5,000. New plant construction for 
the larger population centers, however, 
accounts for 41.4 percent of the total 
dollar cost. The seven larger contracts 
were awarded by Paducah, Ky.; Las 
Vegas, Nev.; Middlesex County Sewerage 
Authority, New Jersey; Johnson City, 
Tenn.; Kingsport, Tenn.; Fort Lewis, 
Wash.; and King County Sanitary Dis- 
trict, Washington. 

The number of sewage-treatment con- 
tracts during the third quarter was down 
from the previous quarter, but the dollar 
value showed a substantial increase. 
Figures for the second quarter were 213 
projects costing $51.2 million. 


Texas Engineers Attack 
Problem of Evaporation 


Each year Texas is losing almost as 
much water from reservoir evaporation 
as it uses. This alarming situation was 
discussed at a water evaporation organiza- 
tional conference held at Southwest 
Research Institute, San Antonio, in 


December. Louis Koenig, water con- 
servation expert and vice-president of 
the Institute, told the group of representa- 
tives of river authorities and water dis- 
tricts that Texas is losing about 7,000,- 
000 acre-ft of water by reservoir evapora- 
tion each year. Total water use in the 
state is 8,000,000 acre-ft, he said. 

Dr. Koenig proposed that further 
research be made on a thin (one-ten- 
millionth of an inch) chemical coating 
for reservoirs to check evaporation. The 
thin film coating is non-injurious to 
aquatic life and has no effect on the use of 
water for municipal, industrial, or agri- 
cultural purposes. Dr. Koenig noted 
that the method has been tried out in 
Australia for several years with encour- 
aging results. Institute engineers have 
estimated that water could be saved by 
this method at a cost of less than 80 
cents per acre-ft—‘‘the cheapest reservoir 
water in Texas.” 

To help solve the evaporation problem, 
the conference organized the Southwest 
Cooperative Project on Control of Evap- 
oration of Reservoir Water. E. V. 
Spence, A. M. ASCE, general manager of 
the Colorado River Municipal Water 
District, Big Spring, Tex., was appointed 
chairman of a committee that will seek 
sponsors for the research project. 


Cornell Laboratory Project Tests Deflector Jetties 


Two-mile stretch of West Virginia river flows in miniature in Cornell University’s Hydraulic 
Engineering Laboratory. The experiment was set up to find ways of keeping debris out of a 
power plant's water system. The plant—part of the Appalachian Electric Power Company's 
installation on the Kanawha River near Glasgow, W. Va.—produces power from coal, but 
uses river water for its cooling system. The Cornell study is testing various designs of 
deflector jetties, which will be built along a 250-ft stretch of river to keep silt and other 
foreign matter from clogging the water intake. Prof. Marvin Bogema, A.M. ASCE, who is 
directing the study, and L. E. Hovi, of the American Gas and Electric Service Corpora- 
tion, which sponsored it, examine 3-in. models of deflector jetties. 


abatement projects costing $61.8 million 
were awarded by municipalities during 
the third quarter of 1955, the U. S. Public 
Health Service reports. Of contracts re- 
ported, 98 went for new sewage treatment 
plants and 87 for replacement or improve- 
ment of existing plants. 

Of the 98 new plants, all but seven will 
serve communities of less than 25,000 
population, and 79 are for towns of less 
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High-Strength Bolts Used on Philadelphia Project 


| Erection of this 53-ton 
steel truss (center) in 
the new Sheraton Hotel, 
Philadelphia, marks ad- 
vent of high-strength 
bolts in the Construc- 
tion industry in that city 
undera recent Building 
Code amendment au- 
thorized by the Phila- 
delphia Board of Build- 
ing Standards to save 
construction time. The 
truss, which is 70 ft 
long and 16 ft deep, is 
the first of five which 
will support the ball- 
room ceiling and upper 
floors of the 22-story 
$14,000,000 hotel in 
Penn Center. Steel 
erection is being han- 
dled by the Bethlehem 
Steel Co. 


New Canadian Power 
Goes on Line in 1955 


Construction of power plants in Canada 
proceeded at a vigorous rate in 1955, 
although the 839,630 hp of new installed 
capacity was somewhat less then the 
average for the past five years. The 
new addition to Canadian hydraulic 
water power includes 525,000 hp from the 
Sir Adam Beck-Niagara Generating Sta- 
tion No. 2 of the Ontario Hydroelectric 
Power Commission, which went on the 
line in 1955, and brings the total installed 
capacity of hydraulic plants in the 
Dominion to 17,531,536 hp. 

Other projects also under way during 
the year will bring an additional 1,000,- 
000-hp capacity into operation in each of 
the years 1956 and 1957, while other proj- 
ects.totaling some 4,000,000 hp are either 
in the planning or preliminary construc- 
tion stage. The building of new ther- 
mal-electric plants and extensions also 
proceeded at a good rate, and many new 
transmission facilities were being com- 
pleted. 

These -estimates are revealed in the 
Water Resources Branch’s annual report 
of water-power development, identified 
as Bulletin No. 2476 and available from 
the Director, Water Resources Branch, 
Ottawa, Canada. 
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NUCLEAR 


OU NOTES 


XVill—Calculations for Design of 
Shielding 


The subject of shielding—begun in Chap- 
ter XV, published in the November issue— 
has been continued in subsequent chap- 
ters. This installment, also by R. H. 
Ritchie, presents some examples of shield- 
ing design. “Nuclear Notes’ appears 


«monthly under supervision of the Sanitary 
“Engineering Division’s Committee on Sani- 


tary Engineering Aspects of Nuclear 
Energy, of which Conrad P. Straub is 
chairman. The other members of the 
committee are Earnest F. Gloyna, A. E. 
Gorman, Prof. Warren J. Kaufman, Alex- 
ander Rihm, Jr., and James G. Terrill, Jr. 


To illustrate the principles discussed 
in the January installment, let us solve the 
following problems: (1) Find the thick- 
ness of lead shield necessary to reduce the 


dose rate to maximum permissible level 
(7.5 mr/hr) at one meter from a 1-curie 
Co® source. 

It is known! that Co emits two gamma 
rays per disintegration, having energies of 
1.17 and 1.33 Mev. Hence the source 
emits 3.7 X 10” photons of each energy 
per second. The photon flux of either 
energy at 1 meter from the source without 
any shielding will then be 


X (100)? 
2.94 X 10° photons/cm? sec 


From Fig. 2 [January installment] the 
mass absorption coefficients of Pb corre- 
sponding to the 1.17 and 1.33 photon 
energies are 0.063 cm?/g and 0.057 cm?/g, 
respectively. Assuming a density of 
11.35 g/cm? for Pb, we find w, = 0.715 
cm~! and we = 0.647 cm™, respectively. 
To find the requisite thickness of lead, 
we must now proceed in a cut-and-try 
fashion. Considering the 1.33-Mev pho- 
ton, which has the smaller absorption 
coefficient, we ask what thickness of lead 
is necessary (considering only exponential 
attenuation) to decrease the dose rate 
from 0.677 r/hr to X 7.5 107% r/hr. 
The figure of 0.677 r/hr is the dose due 
to the 1.33 Mev photons above at the 
specified distance, that is, 


photons 

cm? sec 

2.94 K 10° K 2.3 K 10-* = 0.677 r/hr. 

Then, 0.677 e—#:* = 1/2 X 7.5 X 1078 
= 5.54 X 107-8 


2.94 X 105 xX D(1.33 Mev) = 


pox = 5.20 
x = 8.02 cm 


The buildup factor in Pb from Fig. 4 
[January installment] for wx = 5.20 is 
approximately 2.55, so we must add more 
lead to compensate for this. An addi- 
tional layer Ax which decreases the dose 
by another factor of 2.5 is found from 


e~mAx = 1/2.55 
Then 
wo(x + Ax) = 6.13 


If we now guess a value 


hex = 6.5 
or 
x = 10.0 cm, 
we find 


Dose rate = 2.94 X 105 [D(E,) B 
(mx,E,) e~%* + D( Ez) B( pox, Ex) e~ 


= 2.94 X 105 [D(1.17) 
B(7.15, 1.17 Mev) e77-® + 
D(1.33) B(6.47, 1.33) e647] 


= 4.40 XK r/hr 


which is lower than the required figure 
of 7.5 X 10-*r/hr. However, this thick- 
ness may be used for additional safety, 
particularly since it is suggested that one 
should not take the limit of 300 mr/week. 

Let us now solve another problem using 
the gamma emitter Na**. (2) Assume 
that we have a 10-curie source of Na* in 
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The Newport News plant... served by direct rail and 
deep water shipping... comprises more than 225 acres 
with large productive capacity. It includes five steel 
fabricating shops, five main machine shops, foundries 
and pattern shops covering an area of 11 acres, com- 
plete forge and die shops, heat-treating furnaces and 
other metal processing equipment along with shop erec- 
tion and test facilities. 


your source for 


Let Newport News fabricate your 
weldments or sub-assemblies. Call on 
us for plate fabrication...from vacuum 
tanks to bridge caissons...for pumps, 
valves, pipe lines... you'll find that 
Newport News fabricates parts to an- 
swer most demands. 


In the vast plant, shown above, New- 
port News craftsmen complete your 
orders with specialized production 
techniques, and with sound experience 
acquired through construction of thou- 
sands of products ranging from small 
components on rayon spinning ma- 
chines, to the giant 165,000 hp hydrau- 
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lic turbines at Grand Coulee. 


See for yourself what Newport News 
is doing, and how this company’s high 
integration of skill and production fa- 
cilities can help you. Get the facts, 
shown in Facilities and Products. A 
copy of this illustrated booklet is yours 
for the asking... write for it now. 


Newport News 
Shipbuilding and 
Dry Dock Compan 
Newport News, V 
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a barricade composed of ordinary con- 
crete 20 in. thick. What will be the dose 
rate outside the barricade at 10 ft from 
the source? Assume that the absorption 
coefficient of ordinary concrete is the same 
as that of aluminum. 

Na** emits 2 gammas of 1.38 Mev and 
2.76 Mev energy in each disintegration.! 
Dose buildup factors for concrete are not 
available, so we shall use B(ux, E) for 
water, thereby overestimating the dose. 

The following values are found from 
Figs. 1, 2, and 3 [See January install- 
ment], assuming that the density of con- 
crete is 2.7: 


E; 
2.76 Mev 


E, 
1.38 Mev 
w(cm~) .140 
px 7.11 
B(ux, E) 9.6 4.4 
D(E) 2.3 xX 10-8 4.0 X 10-6 
(r/hr) 


The photon flux of either energy at the 
point in question neglecting attenuation 
and buildup is 


10 X 3.7 X 10” 
4x (10 X 12 X 2.54)? 


= 3.16 X 10° photons/cm? sec. 
Then the dose rate is given by 


Dose rate = 3.16 X 105 [2.3 XK 10-* X 
9.6 X + 40 10-* X 4.4 X 


e ~4.94] 


Dose rate = 45.1 X 107* r/hr. 


This is considerably above the maximum 
permissible value, but may be brought 
below that value by using a concrete shield 
only 8 in. thicker. 

1“Nuclear Data,’”’ National Bureau of Stand- 
ards Circular 499. Obtainable from Supt. of 


Documents, Government Printing Office, Wash- 
ington 25, D.C. 
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Railroad Maintenance Unit—of the Future 


Trains of the future will ride faster and more smoothly with this 


weird machine as a maintenance unit. 


Primarily intended to 


take up old track and lay down new, the machine will also widen 
and grade the roadbed, ditch for proper drainage, pull and drive 
spikes, replace old crossties with new ones, and replace and tamp 


rock ballast under and around the crossties. 


Photo is taken from 


the new 16-mm film, “People, Products, and Progress, 1975,’’ 
recently released by the Chamber of Commerce of the United 


States. 


R. ROBINSON ROWE, M. ASCE 


“Somehow,” drawled Joe Kerr, “I 
couldn’t get excited about 3 girls who did 
nothing but play checkers, so maybe I 
miscopied the problem. Didn’t you say 
that each girl’s chance of winning was 
proportional to her age?”’ 

“T did,’’ admitted Professor Neare. 

“And that Beth won 30 percent of the 
games?” 

“Check.” 

“And that Anne won half as many as 
Claire? And that Claire was 27? And 
that you wanted to know ‘How old is 
Anne’?” 

“You heard me and copied me.” 

“Then Anne had to be 13'!/., and all of 
this Beth business was the gimmick to 
confuse me. Or was it?” 

“What do you think, Cal?” 

“Oh, I’ve known a long time that Joe 
was confused,” jeered Cal Kiater. “I 
don’t have to prove it, but here goes. Sup- 
pose we let a and b be the unknown ages of 
Anne and Beth and m be the number of 
games each played with each other, mak- 
ing 3n games altogether. Beth won 30 
percent, or 0.9, and the others were di- 
vided 0.7m to Anne and 1.4m to Claire. 


“When Anne and Beth play, their 
chances of winning are proportional to a 
and b, that is, Anne wins an/(a+6) and 
Beth wins bn/(a+6). With similar rela- 
tions for other pairings: 


an/(a+b) + an/(a+27) = 0.7n....(1) 
bn/(a+b) + bn/(b+27) = 0.9n... .(2) 


“Since m cancels out, we have 2 equa- 
tions in a and b; eliminating } leads to the 
cubic, 


9la* + 1107a? + 2114ia = 413343. (3) 


which I solved by Horner’s method to 
find a = 10.0033006. No doubt you chose 
the figures 30 percent and 27 carefully so 
that the answer can be called 10.” 

“Precisely,’’ agreed the Professor, ‘‘altho 
I couldn’t do as well for Beth, whose age 
is 13.27754. Here’s how 300 games would 
be divided 


Winner-/ Anne Beth Claire Total 


43 27 70 
33 90 
67 140 


And if you want a real tough problem, 
take the final averages of the American 
League and compute the relative proba- 
bilities of each of the 8 teams winning from 
each of the other 7. 

“However, that would prove to be a job 
for Aniac, so I’ll assign an easier one from 
the notebook of Al E. Dayde, the sur- 
veyor. He was directed by a probate 
court to divide an estate of a 160-acre 
quarter section of land into 4 parcels with 
areas proportional to ages of minor heirs, 
these ages being 6, 7, 9 and 10 respec- 
tively. Al did it the easy way with two 
straight lines across the tract intersecting 
at right angles. Now Joe would like me 
to ask the area of the smallest parcel, but I 
want the location of any of the 5 monu- 
ments Al had to set.” 

[Cal Klaters were O’Kay (Otto Koch), 
Harry Herman, and Thatchrite (Guy C. 
Thatcher).] 
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FOR CONCRET 
HANDLING 
EQUIPMENT 


SELECT FROM 30 different Gar-Bro bucket types 
and sizes ranging in capacity from 1 to 8 cu. yds. 
CONCRETE There is a Gar-Bro bucket for all concrete mixes and 
aggregate sizes—standard round or laydown type 
BUCKETS buckets. Each has Gar-Bro patented, self-closing, 
grout tight, double clamshell gates. 
Capacity Concrete Aggregate No. of 
(cu. yds.) Slump Size (Max.) Bucket Sizes 
LIGHTWEIGHT 3 to 1%2 | Normal 5 
STANDARD DUTY Y% to 4 Low Slump 7 
HEAVY DUTY 2 to 8 Dry , 9 
LAYDOWN V2 to3 Normal or dry 9 


CHOOSE FROM 32 Models of Gar-Bro Hoppers 
including Receiving Hoppers and Floor Hoppers. 
CONCRETE They are used by contractors to prevent delay of 
HOPPERS truck mixer and placing crew. Serve as intermediate 
storage for concrete. 


Type No. of Gates Cap. (cu. ft.) Attachments 
VERTICAL FRONT Single 28 to 67 Collars & Stands 
CENTER DISCHARGE Single 32 to 72 Collars & Stands 
VERTICAL FRONT Double 54 to 135 Collars & Stands 
CENTER DISCHARGE Double 63 to 144 Collars & Stands 


BUILT FOR HANDLING CONCRETE, these 
units can move more concrete per day than any 
ordinary cart. Power-carts have speed, capacity and 
extra maneuverability. Concrete carts are balanced 
to man’s muscle. See them; compare them! 


Load Maximum Sneed Capacity* 
Capacity Travel Distance pe per Hour 


POWER-CARTS 12 cu. ft. 1000 ft. 15 mpr. | 15 to 20 cu. yds. 
CONCRETE CARTS 6 to 8 cu. ft. 200 ft. walking | 3to 5cu. yds. 
*according to hauling distance 


Equipment 


READY TO MOVE FROM JOB TO JOB these 
PORTABLE hoppers on wheels serve as concrete supply stations 
HOPPERS for cart crews; they prevent delay of truck mixers 
and placing crew. Two types available with either 
wheels or skids. 


Type No. of Gates Cap. (cu. yds.) Type of Gate 
PORTABLE 2 2to3 Double Clamshell 
SEMI-PORTABLE 2 3to4 Double Clamshell 


“DESIGNED WITH CONCRETE IN MIND” 


GAR-BRO MANUFACTURING CO. 
Los Angeles, California + Peoria, Illinois 

x General Offices: 2415 E. Washington Blvd., Los Angeles 21, California 
Ask your Gar-Bro dealer for a Concrete Handling Manual 
the world’s most complete line of 


Concrete Handling Equipment 
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WILD N-IIl PRECISION LEVEL 


Speed and ease of set-up and operation, yes! 
And with not the slightest compromise in 
absolute accuracy, versatility, and dependable 
ruggedness under virtually any condition. 


Here, literally, is the standard of the world in 
precision levels, as proved over and over again 
_. by the finest geodetic and engineering facilities 
. on Planet Earth. 
THREE MODELS FOR EVERY REQUIREMENT 


STANDARD METRIC AT $560.00: Reading direct to .1 mm, estima- 
tion to .01 mm. Use with Wild precision Invar Rods. 


SPECIAL INDUSTRIAL AT $667.00: Reading direct to .001 inch. Use 
with Wild Stainless Steel Rods, 3’ and 6’ long. 


SPECIAL ENGINEER AT $595.00: Reading direct to .0005 ft., esti- 
mation to .0001. Use with standard leveling rods. 
All models have tilting screw, coincidence level and_ built-in 
optical micrometer. 


WRITE FOR DETAILED INFORMATION, and use the Wild Heer- 
brugg advisory services without obligation. 


INSTRUMENTS, inc. 


Main at Covert Streets Port Washington, N. Y.POrt Washington 7-4843 
SALES + FULL FACTORY SERVICES _ 


4 


DECEASED 


John Walter Ackerman (M. ’08), age 
88, retired municipal engineer and a 
resident of Munnsville, N.Y., died there 
on November 24. Educated at Cornell 
University, class of 1897, Mr. Ackerman 
had been city engineer of Auburn, N. Y., 
his birthplace (1902-1908); chief engineer 


| and superintendent of the Auburn Water 


Works (1909-1920); and chief engineer 
and city manager of Watertown, N.Y. 


| (1920-1930). At the time of his retire- 


ment in 1940, he was chief engineer of the 
Utica Board of Water Supply. 


William Manning Bassett (M. '49), age 
74, consulting engineer of West Newton, 


| Mass., died there on December 22. In 


1948 Mr. Bassett retired as structural 
engineer for the New England Power 
Service Company of Boston after 35 years 
of service. A graduate of Massachusetts 
Institute of Technology, class of 1902, 


| Mr. Bassett was for thirteen years 
| designer and assistant engineer for the 


New York Central Railroad, New York 
City. During this period he was instru- 
mental in the design of skyscrapers in the 
Grand Central Terminal Improvements 
Program. 


Leon John Bezkor (A.M. '49), age 49, 
assistant civil engi- 
neer, Board of Water 
Supply, New York 
City, died recently. 
Mr. Bezkor was edu- 
cated at the City 
College of New York 
School of Technology 
and began work with 
the Board of Water 
; Supply in 1931. Fol- 

lowing employment 
Leon J. Bezkor in various fields from 
1934 to 1937, he re- 
joined the Board of Water Supply and 
was connected with construction of the 


| Delaware Aqueduct. 


Fred F. Gordon (M. '14), age 85, 
retired civil engineer of Rochester, N.Y., 
died Dec. 20. Mr. Gordon was with 


| Eastman Kodak Co., Kodak Park Works, 


Rochester, N.Y., for 22 years until his 
retirement in 1938. He supervised con- 
struction of large industrial buildings, and 
a water works system and developed 
housing projects and railroad facilities at 


| Kodak Park. After retiring he practiced 


as a civil and sanitary engineer in Roches- 
ter, N.Y. Mr. Gordon was the author of 


| a work on treatment of cannery waste. 


Edwin Ambler Ingham (M. '28), age 
68, City Manager of Alhambra, Calif., 
died suddenly on November 28, after 
returning from a vacation. Mr. Ingham 
had been city manager of Alhambra for the 
past ten years and previously in the same 
capacity at Glendale and Coronado for 
eight years each. A graduate of the 
(Continued on page 90) 
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Concrete Paving Record Set 


in Widening Garden State Parkway 


Only seven weeks were needed to widen the 1312 
mile toll-free concrete section of New Jersey’s 
Garden State Parkway from four to six lanes. A 
third 12-ft. lane in each roadway was placed at an 
average of 5,080 lin. ft. per day. The 24-hour record 
of 7,980 ft. with one finishing train is believed to 
be a world record. 


The achievement is especially remarkable be- 
cause traffic on the busy expressway was not de- 
toured. In addition to placing 177,133 sq.yd. of 
concrete, the contractor ripped up existing shoul- 
ders, completed necessary grading, installed drain- 
age, excavated 75,000 cu.yd. of roadway and placed 
50,000 cu.yd. of granular subbase. 


This performance demonstrates conclusively 
that high-quality concrete pavement can be placed 
as fast, or faster, as less durable material. 


Widening existing roads or paving new ones 
with concrete offers many advantages in addition 
to rapid placement. Concrete usually costs less to 
build than other’ pavements when both are de- 
signed for the same traffic. Concrete lasts at least 
twice as long and needs much less maintenance. 
Only concrete gives true low-annual-cost service. 
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Moreover, concrete pavement is much safer. It is 
skid-resistant, wet or dry, and its light color pro- 
vides better visibility and greater safety at night, 
when the accident rate is highest. 


Write for free information about widening or 
resurfacing pavements with concrete. Literature 
distribution is limited to the U.S. and Canada. 


PORTLAND CEMENT ASSOCIATION 
Dept. 2-13, 33 West Grand Avenue, Chicago 10, Illinois 
A national organization to improve and extend the uses of portland cement 
and concrete through scientific research and engineering field work 


Top photo shows finished 
third lane in each road- 
way before being opened 
to traffic. Right: Core 
being removed from a 
new slab tested 4,900 
p.s.i. When original lanes 
were built in 1950 core 
from adjacent slab tested 
5,000 p.s.i. New core from 
the same slab recently 
tested 6,100 p.s.i., proving 
that concrete pavements 
grow stronger with age. 
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CATERPILLAR 


SAXTON MOVES 560-TON DRAGLINE 
7 MILES IN 7 DAYS 


Thousands of dollars and hundreds of hours saved by use of two CAT* 
Mobile Electric Sets, powering it on a rugged trek across highways, 


railroads, utility lines, swampy bottom land and a 50-foot river! 


Power to move this 560-ton dragline seven miles cross country was supplied by two Cat D397 Mobile Electric Sets. 
The journey continued round the clock, ceasing at night only when roads, railroads or power lines were met. 


With its strip mine in Somerville, In- 
diana, exhausted, the Saxton Coal Com- 
pany decided to move to a new area near 
Oakland City, seven miles away. This 
posed many problems. One of the big- 
gest was how to transfer its 560-ton 
Marion electric 7400 walking dragline. 

Three methods were available: (1) 
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Disassembling the unit and then reas- 
sembling it at the new area. This would 
cost about $60,000 and take three 
months. (2) Using utility power, which 
meant erecting lines, taking them down 
and erecting them again. This would 
cost about $45,000 and take thirty days. 
(3) Using mobile power. This would 
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cost about $30,000 and take less time. 


Saxton officials decided upon the 
third method. For power, they chose 
two Caterpillar* D397 Portable Elec- 
tric Sets with a combined output of 
630 KW. Then they negotiated for 
passage across private property, power 
lines, railroads and highways. 
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Preparing to lift a power line pole out of the way. 


A total of five power lines had to be crossed. 


Crossing bottom land, a D7 clears off the top layer of sod to prevent balling of sod in front 


of the dragline tub. Usually a 100-foot swath was ‘dozed for passage. 


Crossing State Highway No. 64, a D7 helps the dragline prepare a protective bed of earth five feet 
deep. Dragline in rear, along with another D7, does necessary restoration to terrain. 


Along with the two D397s, Saxton 
used two Cat D7 Tractors with Bull- 
dozers and a Bucyrus Erie 15B dragline. 
Depending on the need, the ‘dozers 
cleared land ahead of the 560-ton giant, 
replaced damaged terrain and handled 
other earthmoving chores. Great care 
was taken all along the route to leave 
the areas crossed in good condition. 


Two power cables, each 1000 feet 
long, were used to walk the dragline. 
This allowed the unit to travel 2000 
feet before the Cat Mobile Electric Sets 
had to unhook and move. They were 
reset 1000 feet beyond the dragline. 
The dragline averaged 400 feet an hour 
in good going. 


Whenever possible, the dragline 


CATERPILLAR TRACTOR CO.; 
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traveled around the clock, except in 
crossing highways, railroads or power 
lines. In all, a total of seven roads, five 
power lines and three railroads were 
crossed, plus pipe lines, water lines and 
a river. 


Crossing the South Fork of the Pa- 
toka river, about 50 feet wide and 12 
feet deep, presented the greatest risk. 
Although the flow is not swift, there is 
the threat of torrents from heavy rains. 


Instead of laying tubes in the river 
bottom, a diversion canal was built. To 
allow the dragline to cross, about 3000 
cubic yards of dirt were dug by the 
dragline itself and compacted by the 
*dozers. After crossing, the dragline 
cleared the channel. Meanwhile, the 


PEORIA, 


Cat D397 Mobile Electric Set moving up. Drag- 
line traveled 2000 ft. between electric set moves. 


tugged D7s were clearing land ahead. 


Good weather held during the jour- 
ney, which required seven working days. 
Considering the length of the route and 
the hazards met, the operation pro- 
gressed well. Said Bernard Youngs, vice 
president of Saxton Coal Company, 
Petersburg, ‘Mobile power is the way 
to move one of these machines.” 


Throughout the rugged trek, the 
Caterpillar units delivered the typical 
reliable performance expected of them. 
With electric sets up to 315 KW, there’s 
a range of power suitable for all types 
of jobs. All Cat Electric Sets are backed 
by prompt service from the Caterpillar 
Dealer, who will be glad to furnish 
complete details about them. 


ILLINOIS, U. S.A. 


*Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 
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IN EVERYTHING 
RELATING TO 


DIAMOND 

CORE A E N: HOD NEY 
DRILLING 

AND SOIL for every 
SAMPLING 


WATER 
NEED... 


the CONVENTIONAL Ranney Collector 


Proven by countl installati around the 
world, the collector yields naturally filtered water 
with less equipment, less personnel, and fewer 
pumps than other conventional systems. 


“ORIENTED” DIAMOND BITS 

CUT FASTER — LAST LONGER 
For either core drilling or any other type of diamond drilling, we be- 
lieve these to be the most efficient and economical diamond bits ever 
produced and invite inquiries on that basis. Available at no advance in 
price in a wide variety of types and sizes to meet every diamond drilling 
requirement. Bulletin No. 320 illustrates all types and gives complete 
working data. Write for free copy and tell us about your drilling condi- 
tions. We welcome opportunities to make money-saving recommendations. 


NEW ucut-weicut HicH-sPeep 


TRAILER 
INTED 
CORE-DRILLING MACHINES 
MODEL 30 AND MODEL L-2 


For easy porta- 
bility without tying 
up a truck. Also 
Supplementing our well-known line of heavy- 
duty machines for large-diameter and deep-hole with 4-wheel 
drilling we now offer two light-weight high- drive. 
speed-core drilling machines suitable for either 

Skid, Trailer or Truck mounting. Both models 

can be powered by either gasoline or diesel 

engines and air or electric motors. Easily moved 
from one location to another, they can also be 
relied upon to produce good smooth cores 
rapidly at minimum expense. Complete _illus- 
trated information furnished on request. 


ACCESSORY EQUIPMENT 


STOCKED FOR PROMPT SHIPMENT 


We manufacture a wide variety of accessory 


the Ranney INFILTRATION GALLERY 


Engineered by Ranney to provide low cost water 
supply to industry and community. The Gallery 
provides large quantities of clear non-turbid water 
in a revolutionary yet economical way. The Gallery 
requires no maintenance. 


ll the Ronney 


VERTUBE well 


Developed exclu- 
sively for low volume 
users. It provides a 
natural gravel vertical 
water well at low cost. 
The Ranney Vertube is 
engineered with the 


equipment for diamond drilling and soil 
sampling and carry all essential items in TS 4 K bi 
stock for prompt delivery. A NEW CATALOG, Hituannttl nager brothers. 


No. 400, not only illustrates and describes 
\ : each item but also gives piece numbers and 
shipping weights. Write to day for a free copy; | 
snl oo HEXWOOD. I. it will help you to save time and money. } 


CONTRACT DRILLING 


For more than seventy years, Sprague & Hen- 
wood, Inc. has been a leader in the field of 
Contract Diamond Drilling and Soil Sampling. 
During this long period of time our crews have 
completed th ds of contracts successfully, 
under every conceivable operating condition. 
Today, we have a large force of expert oper- 
ators and an ample supply of modern equipment, so that we can undertake 
practically any job anywhere, on short notice. Inquiries for all types 
of contract drilling work are solicited — estimates submitted promptly | 
without charge or obligation. 


SPRAGUE & HENWOOD, INC. 


SCRANTON 2, PENNA. 
NEW PHILADELPHIA PITTSBURGH GRAND JUNCTION, 
col. @ BUCHANS, NEWFOUNDLAND ® EXPORT REPRESENTATIVE, fi 
PHILLIPS EXPORT CO., 100 EAST 42nd STREET, NEW YORK, N. Y 


@ Ranney provides naturally filtered water at 
low cost 

@ a water program for every community and 
industry 

@ Ranney engineering research provides the latest 

modern water supply techniques. 


AMONG THE MANY RANNEY USERS ARE: Industries: 
Granite City Steel Co., U. S. Steel Corp., Eli Lilly and Co., 
Shell Oil Co., Monsanto Chemical Co., E. |. duPont de 
Nemours and Co., Timken Roller Bearing Co. Cities: 
Boise, Idaho, Canton, O., Parkersburg, W. Va., Mani- 
towoc, Wis. 


Associate: Ranney Method Western pone 
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l4-Story Medical Building 
Has High-Strength Bolting 


This attractive new structure is the 
University of Oregon Medical School, 
in Portland. The 14-story building 
accommodates 277 patients and has 
extensive facilities for medical re- 
search. The steel members making 
up its 1170-ton frame were joined 
by Bethlehem High-Strength Bolts 
rather than by riveting. 

Because of the saving in erection 
time they make possible, Bethlehem 
High-Strength Bolts are ideal for 
connecting structural steel members. 
They save time because they can be 
installed quickly by means of a cali- 


General Contractor: Donald M. Drake Co.; Architects: 
Lawrence, Tucker and Wallman; Structural Engineers: 
Cooper and Rosé; Fabrication and erection, in- 
cluding high-strength bolting, by Bethlehem Pacific. 


brated pneumatic impact wrench. 
And not only does the wrench draw 
up the nut rapidly, it also applies 
sufficient torque to provide perma- 
nently tight joints. 

Relative freedom from noise is 
another advantage of high-strength 
bolting, making it particularly de- 
sirable in areas where undue noise 
would be objectionable. For a pneu- 
matic impact wrench is less noisy 
than a riveting gun. 

Bethlehem High-Strength Bolts 
are made of strong carbon steel. They 
are heat-treated by quenching and 


In this typical installation picture, the nut is being 
drawn up on the Bethlehem High-Strength Bolt by 
means of a pneumatic impact wrench, as a holding 
wrench grasps the bolt head firmly. 


tempering, and can be relied on to 
fully meet the requirements of 
ASTM Specification A-325. 

If you would like to have more 
information about high-strength 
bolting, we suggest you call in one 
of our engineers. Just get in touch 
with the nearest Bethlehem office, or 
drop a line to us at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 


Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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Written by construction men, and containing 
sections on: Classification of Construction Cost 
Accounts; Distribution of Costs; Control of 
Costs; Financing the Construction, and Taxes. 


CONSTRUCTION COST CONTROL IS a Practi- 
cal answer to your cost problem. 


Well illustrated and supported by charts and 
specimen accounting forms, this authoritative 
97-page, 8% x 11, sturdily bound book 
covers the complete cycle of estimating, ac- 
counting, distributing and analyzing of all 
Operational and overhead costs. A _ practical 
and easily applied system is fully outlined. 


American Society of Civil Engineers 
33 West 39th St., New York 18, N. Y. 


Please_send....copies of CONSTRUCTION COST 

CONTROL. 

Enclosed is check (or money order) in the amount of $.... . 
am not)....... member of ASCE. 


CHASING 


COSTS ? 


You need CONSTRUCTION COST CONTROL 


Included are sections on: PRELIMINARY ESTIMAT- 

ING, BUDGETING, CLASSIFICATION OF CON- 

STRUCTION COST ACCOUNTS, DISTRIBUTION 

OF ACCOUNTS, CONTROL OF COSTS, TIME 

AND MOTION STUDIES, FINANCING AND TAX 

PROBLEMS. 

Sent postpaid to ASCE Members—$4.00 

To non-members—$5.00 

To ASCE Student Chapters in quantities of 10 
or more—$3.00 each 

To colleges for textbook use in quantities of 10 
or more—$3.00 each 
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University of California, class of 1912, 
Mr. Ingham was associated with C. C. 
Kennedy in San Francisco as municipal 
and sanitary engineer doing special work 
on dams and valuation. 


Hollister Johnson (A.M. '17), age 64, of 
Watertown, N.Y.,_ retired hydraulic 
engineer, U. S. Geological Survey, died 
November 1. A 1912 graduate of Cornell 
University, Mr. Johnson served overseas 
in World War I as captain in the Corps of 
Engineers. In 1933, following appoint- 
ments in the New York State Conserva- 
tion Commission and the Black River 
Regulating District, Mr. Johnson joined 
the Geological Survey. He became a 
specialist in the development of techniques 
and methods for the determination of peak 
discharges by indirect methods and 
directed the preparation of studies and 
reports on major floods throughout the 
United States. He retired in 1952. 


Valens Jones (M. 49), age 51, civil 
engineer of Denver Colo., died there on 
January 2. A graduate of Montana 
State College, class of 1927, Mr. Jones had 
been connected with 
the Bureau of Rec- 
lamation since 1927 
at Augusta, Mont. 
and then at the 
Bureau's central lab- 
oratories in Denver. 
He took part in the 
pioneering laboratory 
investigations pre- 
ceding construction 
of Hoover, Grand 
Coulee, Shasta, and 
other dams. He was 
noted for his work in developing pro- 
cedures and equipment for testing con- 
crete for dams and related structures. 
He was also head of the laboratories’ 
Structural and Foundations Section at 
Denver when he left in December 1954 
to join the Commercial Testing Labora- 
tories in Denver. 


Valens Jones 


Clark Morton Kee (A.M. '28), age 61, 
former construction engineer with the 
Hawaii Aeronautics Commission at Hon- 
olulu Airport, died at Hayword, Calif., on 
December 13. Mr. Kee served with the 
Corp of Engineers from 1922 to 1927 on 
construction of the Hilo Breakwater in 
Hawaii. For the past 26 years he held 
various positions in the airlines field, 
including section superintendent for Pan 
American Airways, vice-president of All 
American Airways, and airway engineer 
for American Airlines. 


Edmund Randolph Kent (A.M. ’28) age 
64, of Tucson Ariz., died there on October 
20. A 1918 graduate of the University of 
California, Mr. Kent also studied at 
Massachusetts Institute of Technology. 
During World War I he served in France 
with the 33rd Engineers, A.E.F., and sub- 
sequently was an American Exchange 
(Continued on page 92) 
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| Sweeping Proof of Aluminum’s Superiority 
for low-cost, rustproof 


BRIDGE 


Reynolds Aluminum Guard Rails on Paseo 
Trafficway between North Kansas City and 
Kansas City, Missouri. 


Engineers: 
Howard, Needles, Tammen and Bergendoff, 
Kansas City. 

Bridge Superstructure and Erection of Railings: 
American Bridge Company, 

Fabricators: 
Southwest Ornamental Iron Company, 
K ansas City. 


Reynolds Aluminum adds its advantages of maintenance-free beauty and 
low cost to still another modern bridge design. These double rails of rustproof 
Reynolds Aluminum pipe are anchored to cast aluminum posts for an 
installation of exceptional durability. 


Once again a standard Reynolds Aluminum mill product—extruded pipe—was 
specified for its ease of installation and all around functional superiority, its 
adaptability to a specific design need. For other requirements and for names of 
metal fabricators who can perform aluminum work to your specifications, call the 
nearest Reynolds Office listed under “Aluminum” in classified directories. Or 
write to Reynolds Metals Company, General Sales Office, Louisville 1, Kentucky. 


For quick reference, see catalog a in Sweet’s Architectural File. 


REYNOLDS ALUMINUM 


See “FRONTIER,” Reynolds great dramatic series, Sundays, NBC-TV Network. 
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Deceased Steel Co., Johnstown, Pa. In 1916 he 

. became chief engineer in the architectural 
Cention from page 99) firm of the late John T. Windrom of 
Student at Cambridge University, Philadelphia until the death of Mr. Win- 
England. As a consulting civil engineer, drom in 1934. He opened his own office 
Mr. Kent served the government and as a consulting engineer in Philadelphia in 
private concerns on various projects 1936 after serving in Washington for two 
particularly bridges, water works, and years designing projects for the Federal 
dams in California and New Mexico. Government. Mr. Kneas originated 


ss many engineering devices including the 
Frank Norman Kneas (M. '23), age 80, cantilever system for the framing of steel 


prominent structural engineer, architect and the drop penetration rod. 

and inventor of Philadelphia, Pa., died 

there on December 26. He designed Saul Landman (J.M. '42), age 35, civil 
hundreds of important buildings in engineer in the Maps and Surveys Div. of 
Philadelphia and other parts of the state Tennessee Valley Authority, Chatta- 
including the Franklin Institute. A grad- nooga, Tenn., died suddenly on November 
uate of Lehigh University in 1898, his 24, while on vacation in Boston, Mass. 
first employment was with the Cambria A graduate of Northeastern University, 
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Fairchild Aerial Surveys help | 
Morrison-Knudsen plan huge 
development in Afghanistan 


A typical example of how Fairchild aerial survey 
techniques are put to use throughout the world 


The $78,000,000 development program now being 
carried forward in Afghanistan by Morrison-Knudsen 
is a dramatic experiment in nation building. | 

The 1,300,000-acre irrigation program includes a 
100-mile irrigation canal, 2 large multi-purpose dams, 
a modern 65-mile highway, development of large, 
new farming areas, and a series of economic studies— 
all of immeasurable value to the country’s economy. | 


Fairchild was chosen by Morrison-Knudsen to 
execute all aerial photography and topographic map- 
ping for this impressive program. 

When you have to make decisions based on the 
results of mapping or surveying it will pay to rely on 
Fairchild for the facts. 


IRGHILD 


OFFICES: Los Angeles, Calif.: 224 East Eleventh Street * Long Island City, N. Y.: 21-21 Forty-First Avenue - 


New York City, N.Y.: 30 Rockefeller Plaza * Atlanta, Ga.: 333 Candler Building * Boston, Mass.: New England 
Survey Service, Inc., 51 Cornhill * Chicago, Ill.: 111 W. Washington Street * Seattle, Wash.: Carl M. Berry, 
P. 0. Box 38, Boeing Field * BOGOTA * CARACAS « LIMA «© RIO DE JANEIRO. 
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class of 1942, Mr. Landman was associ- 
ated with TVA for thirteen years. He 
served in the Army Corps of Engineers 
during the war. 


Harry Lloyd Nelson (A.M. '30), age 52, 
for 31 years a member of the United 
States Pipe and Foundry Co., Birming- 
ham, Ala., died December 28. He served 
in various capacities in the sales depart- 
ment and at the time of his death was 
director of Market Research, promotion 
and product scheduling. Mr. Nelson 
was a graduate civil engineer of the 
University of Pennsylvania. He served 
with the Utilities Branch of the War 
Production Board during the war. Prom- 
inent in the American Water Works 
Association as an officer for three sections, 
Mr. Nelson was recipient of the Fuller 
Award. 


Fremont W. Slattery (M. '27), age 64, 
chief of the Drainage Engineering Branch 
for the Bureau of 
Reclamation at Den- 
ver, Colo., since 1951, 
died December 24. 
A 1914 graduate of 
Highland Park Col- 
lege, Mr. Slattery be- 
gan work with the 
Bureau on its Boise 
Project in Idaho in 
1915, followed by as- 
signment to the Rio 

Grande Project in Fremont W. Slattery 
Texas. Following his 

employment from‘1922 to 1933 with pri- 
vate irrigation districts and as superin- 
tendent of the William R. Hearst Activities 
in San Simeon, Calif., he served with the 
Department of Agriculture, the Indian 
Irrigation Service, and the War Reloca- 
tion Authority. He rejoined the Bureau 
in 1944, transferring to the Bureau’s 
central engineering office at Denver in 
1948. He worked on the Deschuies 
Project in Oregon before his transfer. 


Clarence A. Snider (M. '23), age 85, 
president of the Sulphur Export Company 
of New York City from 1936 until his 
retirement in 1952, died recently at his 
home in New Rochelle, N.Y. He was a 
graduate of Cornell University, class of 
1891. Early in his career Mr. Snider was 
superintendent and works manager of the 
French Process Soda Co. of Cleveland, 
Ohio, and secretary-manager and later 
owner of Snider-Hughes Company of 
Cleveland. He had also been associated 
for thirteen years with the Union Sulphur 
Company of New York City as assistant 
manager, secretary and treasurer. 


Henry Bell Steeg (M. ’43), age 55, con- 
struction engineer and former city engi- 
neer of Indianapolis, Ind., died there on 
December 17. A graduate of Purdue 
University, class of 1924, Mr. Steeg was 
connected with the Indianapolis City 
Planning Commission in various capaci- 

(Continued on page 94) 
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ROTOVALVES 


SMS-ROTOVALVE DESIGN ASSURES 
POSITIVE CLOSING, LONG LIFE 


For fast, easy operation and positive closing, specify SMS-Rotovalves. As shown above, 

the conical plug, with full line opening, first lifts, then turns, finally reseats. Bronze trunnions 
eliminate friction and wear to seats, the causes of failure and breakage. Self-purging monel 
to monel seating assures drop-tight closure. 


Rotovalves are designed to solve your control problems. You can be sure of easy operation, 
precise aperture control, controlled closing time, positive closure, easy mechanical 

cleaning, low maintenance and long service life. The Rotovalve’s full line opening means 
less head loss and lower pumping costs. 


Performance characteristics like these are the result of more than 75 years of hydraulic 
research and engineering. To get full information on the complete line of Rotovalves, 
Ball Valves and Butterfly Valves, contact our local representative or write 

S. Morgan Smith Co., York, Pa. 


HYORAULIC GATES & HOISTS 
URBINES ASH RAKES 
PUMPS ACCESSORIES 


Ss. MORGAN SMI rH 
ES VALVES 


é BALL VALVES 
CONTROLLABLE- 
BUTTERFLY PITCH 
AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO VALVES SHIP PROPELLERS 
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ties for thirteen years. From 1935 to 
PROBLEM: ' 1938 he was city engineer. Since 1941 

. he had been president of the engineering 
s ae i firm of Henry B. Steeg & Associates in 
To obtain at minimum cost " Indianapolis. 


the essential information on 
Donald Wood Taylor (A.M. '35), age 55, 


flow required for efficient associate professor of soil mechanics at 

operation of a small Massachusetts Institute of Technology, 

died at his home in Arlington, Mass., on 

sewage treatment December 24. Professor Taylor was a 

\ plant. graduate of Worcester Polytechnic Insti- 

tute, class of 1922. On the M.I.T. civil 

engineering faculty for the past twenty- 

TT ary I | three years, he had been research assist- 

ant and research associate in civil engi- 

neering; assistant professor of soil me- 

chanics; and (since 1944) associate profes- 
sor of soil mechanics. 


lee Herman Tiedge, Jr. (J.M. '50), age 30, 
sales engineer of Associated Engineers 
TREATMENT WORKS j Inc., Boston, Mass., died there on Novem- 
ber 23. A graduate of Rhode Island 
State College, class of 1950, Mr. Tiedge 
was connected with the Bureau of Reclam- 
ation on construction of Grand Coulee 
Dam, Washington for a period of time. 


Garrett Edward Tilt (M. '13), age 78, 
retired consulting engineer of Fairlawn, 
N.J., died there recently. Mr. Tilt was 
associated with Brown & Matthews, New 
York, N.Y., before his retirement in 
1950, and for many years had his own 
practice in the name of G. E. Tilt & Co. 
and, later, the Tilt-Hargan Co. He had 
also been chief engineer of John Monks & 
Sons of New York. 


* The Type L-T1 will record the head 
Francis Westervelt Tooker (A.M. '05) 


the volume of flow for any time interval and will give an officer engineer for the Northern Con- 
struction Division of the New Jersey 


instantaneous reading of the rate of flow. The head record, State Highway Dept., died there recently. 
A graduate of New York University, class 
made on convenient rectangular coordinates, is basic infor- of 1908, Mr. Tooker was associated with 

: : Charles W. Leavitt, Jr., in the design and 
mation for permanent record from which plant operators 


: . posal works for Bronxville, N.Y. He 
and State Sanitary Engineers can check flows and volumes. joined the New Jersey State Highway 


The volume reading from the totalizer dials and the rate of Dept. in 1915, holding the titles of resident 
and principal engineer and _ officer 


flow indicator are essential for intelligent operation. Read- engineer. He retired October 1954. 


ings can be made in any desired volume and flow units. George Curtis Wallace (M. '48), age 49, 
civil engineer with Metcalf & Eddy, 
engineering consult- 

ants of Boston, Mass., 
..-invaluable for your reference file 
144 pages of technical data on recorder instal- i ' Madrid, Spain, where 
tations... plus a wealth of hydraulic tables and : he was working on 


conversion tables. Send $1.00 (No C.O.D.’s) . the construction of 
U. S. bases. From 


1947 until recently 
Mr. Wallace was en- 
gineer in charge of the 
Division of Sewers, 
LEUPOLD & STEVENS INSTRUMENTS, INC. City and County of 

G. C. Wallace Honolulu. Earlier he 
4445 N. E. GLISAN STREET + PORTLAND 13, OREGON hed been project en- 
gineer for Austin & Towill, of Honolulu, 
in charge of the design of sewage facilities. 

(Continued on page 96) 
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CONTRACTORS 


Shumaker Bros. Industries, Inc., Indianapolis 
Grady Asphalt, Inc., Indianapolis 


hat type pavement 


for Airports? 


Hulman Municipal Airport at Terre Haute, 
Ind., new home of that State’s Air National 
Guard, recently completed some major improve- 
ments. The old 5,300-foot east-west runway was 
extended to 7,900 feet and a new 7,000 foot 
taxiway was added. 


The same resilient, all-flexible type of con- 
struction was used for both runway and taxiway. 
A hot-mix Texaco Asphaltic Concrete surface, 
three inches thick, was laid over a 9-inch water- 
bound macadam base and a 9-inch stabilized 
gravel sub-base. 


The ability of this type of airport construction 
to absorb impact and to maintain complete, last- 
ing contact with the supporting sub-soil explains 
its exceptional durability and low upkeep cost. 
Its first cost, too, represents a worthwhile saving 
over other pavements having the same load- 
carrying capacity. Freedom from joints and 
immunity to ice control chemicals are other 
desirable features of Terre Haute’s Texaco-paved 
runway and taxiway. 


Constructing hot-mix, heavy-duty Texaco Asphaltic i Highway and airport builders will find helpful 

Concrete pavement on runway of Hulman Municipal information on all types of asphalt construction 

Airport, Terre Haute, Ind., new home of the jet-driven in two free Texaco booklets which can be ob- 

planes of Indiana’s Air National Guard. tained without obligation by writing our nearest 
office. 


THE TEXAS COMPANY, Asphalt Sales Div., 135 E. 42nd Street, New York City 17 
Boston 16 Chicago 4 @ Denver 1 © Houston 1 Jacksonville 2 Minneapolis 3 Philadelphia 2 © Richmond 16 
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FLOOD UNDERMINES FOUNDATION 


—AID RUSHED WITHIN HOURS 


1, DANGER OF COLLAPSE AT THIS CORNER 


2. TEMPORARY SHORES 


Project: Shoring and Underpinning Machine Shop, 


Chase Brass Co. Plant, Waterville, Conn. 
Engineers: Lockwood Greene Engineers, Inc. 


The rampaging waters of Con- 
necticut’s Naugatuck River, 
swollen by Hurricane Diane, had 
ripped a 25-ft. hole in the North- 
east corner of this Chase Brass 
plant. Collapse threatened. 


Emergencies are no novelty to 
Spencer, White & Prentis—we’ve 
handled many of them in our 36 
years. In this instance, the rush- 


New York City 


call reached us Friday. By 
Saturday morning remedial work 
was under way, continuing 
through the weekend until the 
structure was made safe. 


Maintaining complete facilities 
and permanent personnel, 
Spencer, White & Prentis is 
ready-for-action at all times. 


CATALOGUE ON REQUEST 


February 1956 
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During the war Mr. Wallace was with the 
Fifth Naval Construction Brigade in 
charge of planning and design of naval 
installations in Hawaii, Guam and Saipan. 
He was a graduate of Cornell University, 
class of 1931. 


Milton Whitson (M. '19), age 77, 
retired structural engineer of Englewood, 
N.J., died there December 15. He was 
a graduate of the University of Illinois in 
1902. Mr. Whitson was superintendent 
of construction for Stone & Webster 
Engineering Corp., from 1903 to 1912, 
from 1919 to 1926, and from 1931 to 1934, 
serving as manager of its Seattle office, as 
Pacific Coast manager in San Francisco, 
and as vice-president of construction. In 
the interim he was with Grant Smith & 
Co. as a partner and saw wartime service 
in the army as a colonel in the Quarter- 
master Corps in charge of its construction 
division. He had also been assistant chair- 
man of Ulen & Co., engaged in construc- 
tion work in South America and Europe, 
and later was a partner in Mason, Walsh, 
Atkinson & Kier, contractors on construc- 
tion of Grand Coulee Dam. 


Positions Announced 


Government of Guam. The Depart- 
ment of Public Works, Government of 
Guam, announces openings for persons 
with civil engineering training and ex- 
perience in the design, construction, and 
maintenance of buildings, roads, and 
water lines. Openings are for Engineer 
III (salary $7,150-$8,970) and Engineer 
IV (salary $7,800-$9,750-$12,350) to 
head up the work of the Department. A 
two-year contract is offered, and trans- 
portation for the employee and his family 
from point of recruitment to Guam and 
return is at the expense of the Government 
of Guam. Furnished housing is also 
provided at nominal rental. Inquiries 
should be sent to Peter C. Siguenza, 
Director of Personnel, Government of 
Guam, Agana, Guam. 


Philadelphia Department of Public 
Health. There are Civil Service openings 
in Philadelphia for Public Health En- 
gineer I (salary $4,500-$5,160). Mini- 
mum requirements, graduation with a de- 
gree in sanitary, civil, chemical or me- 
chanical engineering. Location, Philadel- 
phia. Public Health Engineer II for air 
pollution control work (salary $5,160- 
$6,192). Must have a degree in sanitary, 
civil, chemical or mechanical engineering, 
plus two years experience in public health 
engineering, industrial hygiene, or air 
pollution control or combustion engineer- 
ing. For further information write to the 
Personnel Department of the City of 
Philadelphia, Room 127 City Hall, Phila- 
delphia 7, Pa. 
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FOUNDATIONS PILING - UNDERPINNING - SHORING - COFFERDAMS SPECIAL SERVICES 
ii 10 EAST 40th STREET, NEW YORK 16, N.Y. ; — 
DETROIT: HAMMOND GLDG. » CHICAGO: 226 NORTH LASALLE ST. WASHINGTON, C.: TOWER BLOG 
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Worker guides an oval-shaped section of 
Inner Circle pipe which the Tunnelugger 
has carried through conduit already laid. 


PASS. PIPE. THROUGH PIPE UNDERGROUND 


without disrupting ‘surface traffic! 


Inner Circles methods using elliptical Tunneliner pipe now 
make it possible to pass full structural ring, precast, concrete 
pipe through conduit already laid—even on curves. Surface 
excavation is eliminated...traffic is undisturbed...work pro- 
gresses regardless of weather conditions. Less equipment and 
fewer laborers are required, yet sewers are completed faster 
at less cost, with pipe strengths pretested by commercial lab- 
oratory procedures. 

The new two-way Tunnelugger can operate in either direc- 
tion from a centrally located shaft—quickly delivering and 
positioning Inner Circles at either end while digging con- 

tinues at the other. 
bate Our technical staff will be pleased to assist you with your 


still on the arms to set it firmly in place, 
assuring an even, tight joint. pipe problems. 


AMERICAN-MARIETTA COMPANY 
CONCRETE PRODUCTS DIVISION 


GENERAL OFFICES: AMERICAN-MARIETTA BUILDING, 101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS * PHONE WHITEHALL 4-5600 


DIVISIONS AND SUBSIDIARIES 


B. C. Concrete Company, Ltd. Concrete Products Co. of America Lewistown Pipe Company 
Concrete Conduit Company Lamar Pipe and Tile Company Universal Concrete Pipe Co. 
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Non-ASCE Meetings 


American Concrete Institute. Fifty- 
second annual convention at the Bellevue- 
Stratford Hotel, Philadelphia, Pa., Febru- 
ary 20-23. Further information from 
ACI, 18263 W. McNichols Road, Detroit 
19, Mich. 


American Concrete Pipe Association. 
Forty-eighth annual meeting, Broadmoor 
Hotel, Colorado Springs, Colo., March 
6-10. Howard F. Peckworth, managing 
director, ACPA, 228 N. LaSalle Street, 
Chicago 1, Ill. 


American Congress on Surveying and 
Mapping. Sixteenth annual meeting, 
Shoreham Hotel, Washington, D.C., 
March 18-21. For information on meet- 
ings contact Franklin G. Williams, chair- 
man, ACSM, 5514 Nevada Avenue, N. W., 
Washington, D.C. 


American Institute of Chemical Engi- 
neers. Thirty-third national meeting, 
the Statler Hotel, Los Angeles, Calif., 
February 26-29. Information, Secretary, 
AIChE, 25 West 45 Street, New York 36, 
N.Y. 


American Institute of Industrial Engi- 
neers, Inc. Fifth Annual Spring Con- 
ference, March 15-16, Cleveland Chapter. 
For information write to W. S. Ritchie, 
A.IL.1.E., Room No. 330, Cuyahoga Sav- 
ings Bldg., 2123 E. 9th Street, Cleveland 
15, Ohio. 


American Institute of Mining and 
Metallurgical Engineers. Annual meet- 
ing at the Statler Hotel and New Yorker 
Hotel, New York, February 20-23. 
Annual dinner at the Waldorf-Astoria, 
February 22. Information from AIME, 
29 West 39th Street, N.Y. 18, N.Y. 


American Society of Photogrammetry. 
Twenty-second annual meeting, Shoreham 
Hotel, Washington, D.C., March 21-24, 
Information from William A. Radlinski, 
chairman, ASP, 1719 Keokee Street, 
Hyattsville, Md. 


American Society For Testing 
Materials. 1956 committee week and 
spring meeting, Hotel Statler, Buffalo, 
N.Y., February 27-March 2. Infor- 
mation from Fred F. Van Atta, Assistant 
Secretary, 1916 Race Street, Philadelphia, 
Pa. 


National Association of Corrosion Engi- 
neers. Twelfth annual Corrosion Con- 
ference will be held concurrently with the 
1956 Corrosion Show, March 12-16, at 
the Hotel Statler, New York City. For 


information, A. B. Campbell, Executive 
Secretary, NACE, 1061 M & M Bidg., 
Houston 2, Texas. 


National Society of Professional Engi- 
neers. Annual spring meeting, May- 
flower Hotel, Washington, D.C., February 
17-18. Information, Kenneth E. Trom- 
bley, NSPE, 1121 15th Street, N. W., 
Washington 5, D.C. 


University of Colorado. Twenty-ninth 
annual Highway Engineering Conference, 
Boulder, Colo., February 23-24. For 
information, Roderick L. Downing, Con- 
ference Chairman, Department of Civil 
Engineering, University of Colorado, 
Boulder, Colo. 


University of Illinois, College of Engi- 
neering. Forth-second annual Illinois 
Highway Engineering Conference, Urbana, 
Ill., February 28-March 1. Assistant Di- 
rector, John W. Hutchinson, 303 Civil 
Engineering Hall, Urbana, Ill. Eighth 
annual Illinois Traffic Engineering Con- 
ference, Urbana, IIl., March 2. Director, 
John E. Baerwald, 401 Civil Engineering 
Hall, Urbana, 


University of Mississippi. Second 
annual Mississippi Highway Conference, 
University, Miss., February 23-24. For 
information write to D. C. Trexler, 
Director, Department of Conferences and 
Institutes, University, Miss. 


TAL 


CUT CONSTRUCTION AND 


Welded Gratin 
Ventilating Grat 


et 


__ Riveted Grating 


COSTS FROM THE START! 


@ OPEN STEEL 
FLOORING 


...are world-famous Klemp 
products that “do the job” and 
eliminate future maintenance 
costs. Our engineering depart- 
ment will design installations 
to your requirements. Our 
plant will fabricate to your 
Specifications in ferrous and 
non-ferrous metals at the 

least possible cost! Speedy 
delivery guaranteed! 


KLEMP METAL GRATING CORPORATION 
6601 South Melvina Avenue, Chicago 38, Ill 


Gentlemen: 
Kindly send me a copy of your ‘Data and Specifi- 


CORPORATION 


Nome 
Firm 


Send us data or a dimensional sketch today! We will reply |*“"" 
with recommendations and price estimate for your job! [Phone 


State. 
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For. Economical, ‘Extremely Precise > OUR 
UNDERWATER SURVEY WORK... 


Winter! 


CALCIUM CHLORIDE 


added to standard cement 


SU RVEY DEPTH RECORDER | © Cut protection time in half 
Provide extra safety 
The Edo Survey Depth Recorder, Model 255, was — strength 
developed at the request of experts in the field of © Sheteshs dalmenatien delene 
hydrographic survey. It is the finest equipment on 
the market for measuring the depth of water for Increase workability 
survey purposes and for presenting in permanent * Lower your costs 
form an accurate and legible record of the water’s * Do the job in less time 
depth. | * Be assured of top quality work 
Accurate to within one-half of one per cent, the 
Survey Depth Recorder is designed in all respects NEW, CONVENIENT 25-LB. BAG 
to satisfy the most stringent requirements of car- Easy To Use 
tographers, oceanographers, dredgers and all Assures Accurate Measurement 
others concerned with the exact depth of the water <a e 
in channels, harbors, inland or coastal waters. | WM) iow You Can Get Faster, Safer, 
The equipment is readily installed to operate | Better Quality Winter Concrete’ 


Quick reading—gives you valuable 


aboard survey vessels of all types... traveling at data on how you can get improved 
; results and savings in any type of 


any speed up to 15 knots...in any water depth ; semanas. 
from three feet to 250 fathoms...whether fresh, 
brackish or salt. Its light weight permits perma- 


nent or temporary installation on large or small "3 “The Effects of Calcium 

survey craft ’ Chloride on Portland 

y Cement’’—40 pages packed 

with help for you—technical 

data, questions and answers, 
ete. 


Precise Measurement in 2 Ranges 


Edo Model 255 is easily adjustable for transducer draft : ; 
or sound velocity and records in eight ranges: Mail This Coupon Today 


Oto 70 feet or fathoms 
60 to 130 feet or fathoms | SOLVAY PROCESS DIVISION 
120 to 190 feet or fathoms ag Miliod Chemica & Dye Corporation 
180 to 250 feet or fathoms 61 Broadway, New York 6, N. Y. 


Please send me without obligation or cost: 
‘‘How You Can Get Faster, Safer, Better Quality Winter 
Concrete’’ 

“The Effects of Calcium Chloride on Portland Cement” 


Notes can easily be made on chart through large 
hinged window or positions marked automatically 
with marker button. One roll of paper operates 
10 hours continuously on “foot” scale; 20 hours 
on fathom” scale. Equipment is housed in rugged 


cast aluminum case. Send for brochure today. NAME__ 


ADDRESS 


corporation 


College Point, L.I.,N.Y. 


COMPANY 
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Extra Performance RECENT 
Every SPIRAL 


BOOKS 


Power Plant Management 


Robert Henderson Emerick is the author of a 
guide intended to aid all levels of management in 
making decisions regarding the design, adminis- 
tration, and operation of power plants. Such 
subjects as the most suitable method of power 
generation, storage of fuels, the outdoor power 
plant, specification writing, safety, training of 
personnel, smoke prevention, maintenance, etc., 
are treated from the standpoint of the executive 
who wants to produce dependable power at low 
cost. Detailed mathematical analysis has been 
eliminated. (McGraw-Hill Book Co., Inc., 330 
West 42nd St., New York 36. 339 pp., $6.50.) 


Problems and Control of Air Pollution 


Proceedings of the First International 
Congress on Air Pollution 


These proceedings papers, presented by experts 
from seven countries, provide new and authorita- 
tive information on a wide range of subjects of 
interest to engineers, municipal officials, manage- 
ment, and others concerned with reducing or 
eliminating air contamination. Two papers re- 
view the British smog problem; the remaining 
twenty-three cover specific topics relating to gaps 
in available knowledge, current research findings, 
the treatment and recovery of sulfur dioxide, and 
experiences abroad. Edited by Frederick S. 
Malletta. (Reinhold Publishing Corp., 430 Park 
Ave., New York 22, 1955. 272 pp., $7.50.) 


Professional Development—the Responsi- 
bility of Industry and the Engineer 


Conference Proceedings 


These proceedings of the National Society of 
Professional Engineers contain five papers dealing 
| with industry’s responsibilities to the engineer 
The familiar SPIRAL that distinguishes Naylor from all | the development and utilization of engineers in 

industry, the need for engineer-industry coopera- 


other pipe in construction service is not just an identifying | tion, the engineer’s responsibility to industry, and 
the role of engineering education in engineer- 


feature. It tells you that the pipe is light in weight, there- of 
fore easier and more economical to handle and install. It’s | fessional Engineers, 1121 Fifteenth St., N.W., 
Washington 5, D.C., 1955, $4.) 
your assurance that the pipe is extra strong and extra 
safe because Naylor’s exclusive lockseamed, spiralwelded 
structure acts as a continuous expansion joint to absorb _ Spannbeton fiir die Praxis 
shock loads, stresses and strains. And it’s evidence of the | Beginning with chapters on fundamental 
theory and materials, this extensively illustrated 


greater collapse strength that permits operation under either textbook and manual covers in detail all impor- 
vacuum or pressure. tant aspects of the use of prestressed concrete: 


anchoring, stressing equipment, degrees of pre- 

| stressing, connections, mobility and resistance of 
Specify Naylor for high or low pressure air and water lines, stressed parts, principles of construction, calcula- 
| tion of beams, shrinkage and creep effects, analysis 


push-pull ventilation, materials handling and for other | 
lines — to get this extra performance. | phenomena, and special applications. Fritz 


Leonhardt is the author. (Wilhelm Ernst Ju. 
Write for Bulletin No. 507. 


Sohn, Berlin, 1955. 472 pp., DM 59.) 


Technique Des Travaux (Vol. III) 
(Constructions, Bétons, Travaux Publics) 


this thi argest_ vol series 
N A LO R NAYLOR PIPE COMPANY | construction. (by Max Jacobson) deals 


with (1) earthworks and earthmoving opera- 
tions of all kinds avd (2) tunnel work and other 


1281 East 92nd Street 
ue underground operations. The book is essentially 
j Pav & Chicago 19, HMlinois a manual giving specific methods and equipment 
for several hundred major and minor jobs cover- 
ing all aspects of these two fields. Some 800 


sketches and diagrams provide additional detail. 
(Librairie Polytechnique Ch. Béranger, Paris, 


Eastern U. S. and Foreign Sales Office: 350 Madison Avenue, New York 17, New York 1955. 771 pp. F. fr. 7300.) 
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The feet* here are piers used to support Harry Street 
Bridge, Wichita Kansas. Inland Construction Co., Contr. 


Question: How to cross a river without getting your feet* wet 
Answer: Use a STANG WELLPOINT SYSTEM 


Reason: eneincerinc — stanc provides on-the-spot Engineering analysis, Layout 
Drawings and Field Service all in a tight, efficient “Engineering Package” 
that handles the details. 

AVAILABILITY —STANG maintains fully staffed and equipped depots to serv- 
ice any point in the country with any equipment needed on a moment’s 
notice. 


ECONOMY through EXPERIENCE — STANG’S many years of experience on all 
types of dewatering projects assures the most practical, economical, and 
time-saving solution to any water problem anywhere—any time! 


NOW — If you have a water situation, call $tANG. You will receive our 
analysis and recommendations at no obligation. Write for Bulletin 100C. 


Putting water 


JOHN Ww. S TANG corporation 


Unwatering Planning — Equipment — Service 


hens BELL, CALIFORNIA OMAHA, NEBRASKA TACOMA, WASHINGTON TULSA, OKLAHOMA 
++. anyplace: 8221 Atlantic Avenue 2123 South 56th Street 2339 Lincoln Avenue 4026 South Urbana Street 
Telephone: Logan 5-7421 Teleph Walnut 7796 Teleph Broadway 4362 Telephone: 7-8929 


561 
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‘ < } 77 Engineers and Manufacturers of Unwatering Equipment, Wellpoint and Pumping Systems 
; = 


WE MAKE THE PUMP Avelyn or Member 


Joun Raymonp CLoyp, Rocky River, Ohio. 
For every specific need from the Epwarp CLARKSON COLLINS, Pittsburgh, Pa. 


smallest to the giants of 200,000 GPM James Ernest Devaney, Frankfort, Ky. 


sal; AMES EpWaARD Hammer, Buffalo, N. Y. 
capacity — Highly specialized engi Lovrs Haney Kcnisror, Sacramento, Calif. 
DUARD KuIPerR, Manitoba, Canada. 
neering and manufacturing for over 40 | 
CLAUDIO OLAVIDE Lugur C., Ecuador 


years assures freedom from mainte- | -Omaia, 


CHARLES ANDREW Pout, Jr., Farmingdale, N. Y. 
mance worries Many users report 15 MaLvELe STANTON PRIEST, Aubare, Ala. greater, 
ILLIAM BARTELL PURNELL, Houston, Tex. 
to 20 years service without replacement | bonwam Suanp, Columbia, S.C. longer-lasting 
of major parts KENNETH MURCHISON SULLY, Los Angeles, Calif. 
ALBERT HERBERT SwIFT, Chicago, Ill. bd i 
MatTTHEW JosePH Timm, Michigan City, Ind. precis OMecece 
TonrRo, Milano, Italy. 
Harry WARFIELD, New York, N. Y. 


WHEELER ECONOMY. PUMPS 
Applying for Associate Member 


RoBERT JAMES ARMSTRONG, New York, N. Y. 
Grorce RaymMonp Minneapolis, Minn. 
Horst BorBerexky, Boston, Mass. 
STEWART FLEMING BROYLES, New York, N. Y. 
BartTLett Lincey Coucs, Salt Lake City, Utah. 
Jurius ALors Cseprecnry, Port-Lyautey, French 
Morocco. 
RoBert WILLIAM CzABAN, Baltimore, Md. 
Juan IpaLare Danocn, Manila, Philippines. 
Tuomas Dewnurst, Kennewick, Wash. 
Wi.1am Grsson Dunn, Mountain View, Calif. 
BAGHDASAR BEDROS ERDEKIAN, Beirut, Lebanon. 
Hanson FrencH, Port Sulphur, La. 
Cart Rospert Mobile, Ala. 
VERTICAL AXIAL DUAL VOLUTE | Donatp Keira Gupceon, Collyer Quary, Singa- 
FLOW FOR FOR MUNICIPAL 


pore. 
Davin Hace, Santa Fe, N. Mex. 
CIRCULATING WATER WORKS Winston Bruce Hanson, Jamaica, B.W.I. 


CONDENSER Avtar Hussain, Washington, D. C. Shown, mili 7014 with ‘‘A’’ standard. Model 7014 

COOLING WATER sa Karuppan KANDASWAMY, Iowa City, same unit with ‘‘U’’ standard, also available. 
owa. 

Sercio GonzaLez KarG, Mexico, D.F., Mexico. 


Ramji Kuanna, Jabalpur, India. 
Syvep SaLar KirMan1, Washington, D. C. yet costs less than other 


WHEELER-ECONOMY PUMPS | Buxron Lenwex, Toiedo, Ohio. quality engineers’ transits 


Joacutm Friepricnh LEPPpMANN, Berkeley, Calif. 
Jor Lee Merritt, Ark. 
Rocer Paut Littleton, N. H. 
Burma Pumirs, JR. San Diego, Calif. strument, these engineers tran- 
HAMPTON PRIMEAUX, Lafayette, La. i i 
ARVEY Scott, Portland, e. 
THEODORE EuGENE New York, N. Y. value than anyo € unit, 
ALBERT StRazp1NS, Buffalo, N. Y. For example: White uses a recent- 
Dents TEMPLE, Quebec, Canada. 
BENJAMIN BERNARD TORCHINSKY, Saskatchewan, ly-developed Swiss Dividing Engine 
HORIZONTAL DUPLEX, SUBMERGED Canada. d lid sil 
NON-CLOG FOR NON-CLOG FOR | BEVERLY Jay WurrLow, Millbrae, Calif. to cut graduations into solid silver. 


Ww Oklahoma City, Okla. 
SEWAGE, SANITATION — This insures super-precision from 


TRASH, STOCK SEWAGE, the beginning, safeguards it through 
Applying for Junior Member more of hard feld usage. 


Ercun Aropic, Nallihan Baraji, Turkey. W 
Jose Luts Ariztr Garay, Mexico, D.F., Mexico. In addition, hite engineers 


e James Russect Barnicie, Montclair, N. J. transits give you internal focusin 
WHEELER EC ONOMY PUMPS Norse CROMWELL Bear, Port Arthur, Tex. & y * al 8 
James MITCHELL Bower, Lexington, Va. covered leveling screws and coated 

Howarp FREDERICK CHRISTENSEN, New York, . 

N.Y. optics. These and a host of other 
Freperick GiLBert Crary, III, Louisville, Ky. 
Rocer Diaz DE Cossto, Champaign, t design and operating features com- 
James Netson DuPuts, Detroit ic 
DONALD BRUCE Emery, Williamston, Mich. bine to give you a transit unsurpassed 


Carves A. Everson, Palo Alto, Calif. 
JEROME FRANCIS FLADUNG, Kansas City, Mo. for case, speed, accuracy, economy 


Ricuarn Curupertson Hanian, New York, and long-lived dependability. Write 


Howarp SULLY Harris, Berkeley, Calif. for Bulletin 256 and the name of 

CHARLES Henry HeNaAGER, Richland, Wash. 

Royent Samom. Richuend, your nearest dealer. David WHITE 
ILLIAM ERNEST JUBIEN, Edmonton, Alberta, 

TWO-STAGE DMD VERTICAL MIXED | Canada. Company, 309 W. Court Street, 


HIGH HEAD FOR FLOW FOR | JOHN Karacozian, Jx., Fort Knox, Ky. Milwaukee 12, Wisconsin. 
MUNICIPAL & IRRIGATION, KENNEDY, Edmonton, Alberta, 


TLLIAM CLYDE EREDITH, Overlan rk, 

CONTROL, SEWAGE | 


REAGEL, Kansas City, Mo. 
AYA SHARAN, aragpur, India. on all makes, 
CHARLES ALFRED STRAUBEL, Gainesville, Fla. = Hi instruments 
ECONOMY PUMPS, INC. * DIVISION OF Pau. ZunG-TEH Z14, Gainesville, Fla. 


C. H. WHEELER MANUFACTURING CO. . 
19TH AND LEHIGH, PHILADELP [Applications for Junior Membership from 
ASCE Student Chapters are not listed.) 
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Transite Pressure Pipe assures 
dependable service through the years 


ENGINEERSand city officials face much 
the same problem in pipe selection. 
It is twofold: (1) How to make sure 
the community gets many long years 
of trouble-free performance from its 
pressure mains, and (2) Howto dothis 
as economically as possible by choos- 
ing pipe for durability plus savings. 


Transite® Pressure Pipe is solving 
this problem in hundreds of munici- 
palities and water districts from coast 
to coast. Here’s why. An asbestos- 


cement product, strong and durable 
and highly resistant to corrosion, it 
has effected economies in installation 
as well as operation. 


For example, the community bene- 
fits even at the very outset, since both 
handling and assembly of Transite 
Pressure Pipe are so simple that crews 
can install as fast as trench is opened. 
This means lower installed costs. 

Another Transite Pipe characteris- 
tic instantly recognized by engineers 


as of major importance is its smooth 
interior that stays smooth. This pro- 
vides maintained high flow capacity. 
(Flow coefficient is C-140.) 


7 7 7 


For further information about 
Transite Pressure Pipe with the Ring- 
Tite® Coupling, write for Booklet 
TR-160A. Address Johns-Manville, 
Box 60, New York 16, N. Y. In 
Canada, Port Credit, Ontario. 


Johns-Manville TRANSITE PRESSURE PIPE 


WITH THE RING-TITE® COUPLING 
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New Orleans Bridge 
substructure . . 


(This article begins on page 40) 


(Continued from page 44) 
to those on the other piers will carry 
the structure up to El. +161.5. 

A project of this nature cannot pro- 
ceed satisfactorily without four im- 
portant ingredients. The first of the 
four—and the first in order of accom- 
plishment—is planning, which for this 
project was carried out by the people 
of New Orleans and Louisiana under 
the jurisdiction of the Mississippi 


River Bridge Authority, after many 
years of determined effort. 

The second ingredient is design. 
This has been handled by Modjeski 
and Masters, well known for their many 
years of practical experience as con- 
sulting engineers on deep foundation 
work. They have established an envi- 
able record, and we are pleased to be 
working under their direction on this 
project. 

The third covers the men—the or- 
ganization—who handle the construc- 
tion work. These include the field 
forces of the consulting engineer under 
whose supervision the work is carried 
out, and the ‘‘on-the job’ construction 


Free to architects, 
engineers and 
general contractors 


Get your copy of the new 
Haven-Busch handbook now. 

It’s fully illustrated and 

packed with helpful data that 
you'll use for years... 

easy-to-read load-carrying tables, 
maximum resistive moment 
tables, top chord extension tables, 
standard panel spacing information. 
Also complete facts on 
Haven-Busch’s famous T-Chord 
Longspan* Joists, now available in 
clear span lengths up to 150’ 0”. 
To get your copy, simply send 

the coupon attached to 

your letterhead. 


Print your name and 
attach coupon to your 
letterhead, attention Dept. C. 


*TM Registered 


HAVEN-BUSCH 


COMPANY 
501 Front Ave., N.W., Grand Rapids, 4, Mich. 
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crew of the contractor. One of the 
most satisfactory relationships today is 
that which exists between the co- 
ordinating and ‘‘control’’ forces repre- 
senting the customer, and the forces 
of the contractor who has been awarded 
the job on a lump-sum bid. This may 
be observed most effectively on this 
project. 


Equipment—the best possible 


The fourth ingredient, and probably 
the easiest to control, is the construc- 
tion equipment used on the job. How- 
ever, this is an area where the con- 
tractor’s planning must be at its best, 
for swift water and heavy construction 
can be economically and speedily han- 
dled only with the proper equipment 
and plant. On this job the best of equip- 
ment was assembled and floated in from 
various other completed projects. 

Since concrete is an essential ele- 
ment, and must be mixed and placed 
according to the most modern tech- 
niques, two floating mixer plants with 
identical batching and mixing equip- 
ment were brought to the job. Each 
is equipped with two 2-cu yd tilting 
mixers, capable of delivering 80 cu yd 
of concrete per hour, or a total of 160 
cu yd for the two. For the larger pours, 
both plants will be in operation. Batch- 
ing equipment on these boats is fully 
automatic, so that one operator at the 
“console”? can weigh and charge the 
prescribed concrete ingredients and dis- 


‘charge the mixers into the transfer 


buckets. These are then handled by 
derrick boat or whirler crane to the point 
of placement. 

At Pier 2, the mooring barges which 
initially held the stall while under con- 
struction, now serve as a floating ‘‘yard”’ 
for carrying on the work at this im- 
portant pier. The two mixer boats, 
with cement barges, barges of sand and 
gravel, two heavy-duty 50-ton derrick 
boats with 175-ft booms, and a diesel 
towboat, handle the work there. At 
Pier 1, the shafts have been brought up 
to their final elevation with the help of 
a fully-revolving whirler crane, which 
has handled all the work at this pier. 

The new Mississippi River Bridge at 
New Orleans was designed by Modjeski 
and Masters as consulting engineers 
for the Mississippi River Bridge Au- 
thority. Members of the Authority 
are Capt. Neville Levy, Chairman; 
William O. Turner, Vice-Chairman; 
Sen. Alvin T. Stumpf, Secretary; 
Richard W. Freeman, Treasurer; Rob- 
ert L. Simpson; John W. Stone; W. 
Richard White; Frank X. Armiger, 
Administrator; Charles E. Cassagne, 
Jr., Chief Engineer; J. Raburn Monroe, 
General Counsel. 

O. F. Sorgenfrei, M. ASCE, is resi- 
dent engineer for Modjeski and Masters. 
Project superintendent for Dravo is 
B. N. Parker. 
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GUIDED MISSILE ENGINEERS 


AND SCIENTISTS: 


THE SM-64 NAVAHO 


INTERCONTINENTAL GUIDED MISSILE 


is today’s great area of opportunity 


This major national project is itself the sum of 
over 100 individual projects, each tremendously 
interesting, each rich with opportunity for truly 
satisfying and stimulating work. 

North American’s Missile Development Engi- 
neering offers you a career in the most advanced 
state of missile design —the SM-64 NAVAHO Inter- 
continental Guided Missile. In this program North 
American has prime weapons system responsibility 
throughout all phases of research, development, 
design and manufacture. You are offered long-term 
security, plus experience in and contact with a 
broad variety of advanced fields. 

Contact North American’s Missile Development 
Engineering today. 


Write: 


Immediate Openings For: 
AERODYNAMICISTS 
AEROTHERMODYNAMICISTS 
DRAFTSMEN 

AIR FRAME DESIGNERS 
MECHANICAL & ELECTRICAL DESIGNERS 
INSTRUMENTATION ENGINEERS 
ENGINE SYSTEMS ENGINEERS 
STRESS & STRUCTURES ENGINEERS 
RELIABILITY ENGINEERS 
STANDARDS ENGINEERS 
HYDRAULIC, PNEUMATIC 

& SERVO ENGINEERS © 


Mr. D. S. Grant, Engineering Personnel Office 
Dept. 91-20, CE, 12214 Lakewood Boulevard 
Downey, California. 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK 
8 W. 40th ST. 


CHICAGO 
84 E. RANDOLPH ST. 


Men Available 


Curer SrructuRAL ENGINEER; M. ASCE; 
49; C.E. graduate, structural, plus building 
tradesman experience; registered California; 
20 years’ private and public practice. Adminis- 
tration, supervisory, direct and execute civil and 
structural design, specifications, costs drawings 
and contracts of foundations, indeterminate, 
earthquake and heavy construction for mills, 
shops, hydro/steam, process plants, commercial, 
public and waterfront. Seeks responsible posi- 
sition with established organization; room to ad- 
vance or particpate. C-106-SF-944-San Fran- 
cisco. 


Civi. Enorneer; A.M. ASCE; 32; married; 
M.S. in C.E.; graduate work, 1950-1951; 10 
years’ experience in design and supervision of 
reinforced concrete and steel structures, including 
commercial, industrial buildings and hydraulic 
structures both in the U.S. and abroad. Desires 
position with consulting or construction firm. 
Will consider teaching position. Location pre- 
ferred, New York or San Francisco metropolitan 
area. At present in the Middle East; available 
in April. C-107. 


100 FARNSWORTH AVE. 


Engineers 
Structural 


Degree and responsible ex- 
perience of at least three 
years structural steel or rein- 
forced concrete on bridges, 
buildings and other heavy 
structures. 


Civil—degree with experi- 
ence in highway design, hy- 
draulics or drainage and 
sewer systems. 


Company paid hospitalization, 
retirement plan and vacations. 
Send Complete resume and 
salary requirements to 


Palmer & Baker, Inc. 
P. O. Box 346 
Mobile, Ala. 


SAN FRANCISCO 
57 POST ST. 


DETROIT 


ASSISTANT Proressor; A.M. ASCE; 43; 
married; 10 years’ experience in teaching struc- 
tures, surveying, mechanics, etc.; 10 years’ ex- 
perience in structural design, surveying, and con- 
struction; licensed professional engineer and land 
surveyor; desires position as professor, associate 
oe gem or design engineer with consulting firm. 


Crvi. ENGinegeR; J.M. ASCE; B.C.E.; 26; 
2 years’ diversified municipal engineering knowl- 
edge and experience while working as a surveyor; 
2 years’ experience in aircraft technical report 
writing, research, etc. Desires permanent posi- 
tion as municipal engineer. Location preferred, 
New York State or Connecticut. C-109. 


City oR TOWNSHIP ENGINEER, CONSTRUCTION 
ENGINEER; M. ASCE; registered professional 
engineer; 48; married; over 25 years’ diversified 
experience (including 17 years with Corps of 
Engineers) in airfield design and construction, 
water supply, building construction, railroad lo- 
cation, construction and maintenance, road and 
bridge construction and maintenance. C-110. 


Sentork ADMINISTRATIVE CrIviL ENGINEER; 
A.M. ASCE; 25 years’ wide experience in con- 
struction, maintenance, and production phases of 
large operations, major industrial companies with 
emphasis on cost control. Field practice from 
design survey through resident engineer heavy 
excavation, plant, buildings, services, town sites. 
Office functions include structural design; eco- 
nomic studies; liaison, office, cost, project engi- 
neer; drafting administration contracts. C-111. 


Crvi_ ENGINEER; J.M. ASCE; B.S.C.E., 1950; 
P.E., New York State; married; 3 years’ experi- 
ence in highway and bridge design and construc- 
tion; 3 years’ experience in municipal public 
works and water supply systems, small amount of 
building design. Desires position on construc- 
tion work or as consultant in New York State or 
Florida. C-113. 


Positions Available 


CONSTRUCTION OR MINING ENGINEER with 
shaft layout and field engineering experience 
covering shaft sinking. Salary, $6,500—$7,800 a 
year. Location, New Jersey. W-2454. 


ASSISTANT PROFESSOR AND INSTRUCTOR IN 
Crvm. ENGINEERING. Assistant Professor must 
have special training or experience in the field of 
sanitary engineering. Appointees must have a 
broad interest, as applied mechanics and strength 
of materials are taught in the department as well 
as the civil engineering courses. Opportunity to 
pursue graduate studies. Position starts spring 
semester of 1956-57 term. Location, Midwest. 
W-2460-C 


ENGINEERS: (a) Assistant City Planner, 
graduate, with major work in city pianning, engi- 
neering, architecture, or landscape architecture. 

me experience preferred. Salary, $4,050- 
$4,850 a year. (6) City Planner, master’s degree 
in city planning or college graduation with major 
work in city planning, or coliege graduation with 
major work in city planning, engineering, archi- 
tecture or landscape architecture. Two years’ 
experience in work involving planning problems. 
Salary, $4,4 ty 350 a year. Location, Con- 
necticut. W-246. 


ENGINEERS: (a) Project Engineer, civil grad- 
uate with at least 5 years’ design and field engi- 


This Lye py service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates— 
established to maintain an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


neering papamenne in industrial, municipal, and 
hydraulic fields Age 30-40. (6) Specifications 
Engineer and Estimator, civil or architectural 
graduate, with at least 5 years varied construc- 
tion experience covering buildings and heavy con- 
struction. Age, 30-40. Salaries, $10,000— 
$10,800 a year. Duration one year. Location, 
Greece. F2484. 


Civm ENGINEER, young, for general design 
and report writing, specializing in water design 
and sewerage treatment. Salary open. Loca- 
tion, New York, N.Y. W-2498. 


SENIOR ARCHITECTURAL ENGINEER experienced 
in the architectural engineering field and capable 
of supervising draftsmen and engineers in the de- 
sign of layout for industrial buildings. Should be 
graduate architect, and preferably registered. 
Salary about $9,000 a year. Location, Pennsyl- 
vania. W-2520 


Junior Civit ENGINEER, 25-35, B.S. in C.E., 
with minimum of three years’ design experience 


Editor Wanted 
for Highway 
Engineering and 
Construction 
Magazine 


Career opportunity open for civil 
engineer with practical highway 
or construction experience and a 
proven aptitude for writing. Job 
will entail nation-wide travel part 
of time with camera and note- 
book, on staff of growing group 
of technical publications. 


Please give resume of education, 
experience, personal details, sal- 
ary required. Reply will be held 
confidential. 


Address Box 265 

Civil Engineering 

33 West 39th St., 
New York 18, New York 
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in structures, concrete, steel, etc., for an indus- 
trial plant. Will assist senior civil engineer in 
administration of contracts. Take off unit costs, 
estimating progress, checking layout, checking 
scheduling with construction superintendent. 
Salary open. Location, State of Washington. 
W-2535(a). 


ASSOCIATE PROFESSOR in civil engineering, to 
take charge of instruction in surveying. Shoul 
registered engineer with master’s degree. Posi- 
tions available now. Location, South. W-2585. 


City Enocineer, civil, P.E. for work involving 
water works, sanitation, streets and city eu 4 
ax $6,000—$7,200 a year. Location, South 


Curer Arcuirect for large food organization 
for development of restaurant sites. Future ac- 
tivities of the company include manufacturing 
operations, motor hotels and industrial feeding 
operations. Salary open. Location, Washington, 
D.C. W-2592. 


Sentiok STRUCTURAL DESIGNER, under 50, 
civil or mechanical graduate, with at least 10 
years’ supervisory experience covering steel 
towers, bridge and large industrial or process 
equipment. Company will pay fee. Salary, 
a a year. Location, Ohio. W- 


ARCHITECTURAL ENGINEER for department 
head of industrial company on all industrial, 
architectural, structural, civil and sanitary engi- 
neers. Salary open. Location, western Pennsyl- 
vania. W-2624. 


DESIGNER, civil graduate, with 10 to 15 years’ 
experience in the design of airfields, roads, etc. 
Work will include design of pavements, grading 
plans, and drainage structures, etc. Salary, 
$8,320 a year. Location, Virginia. W-2627. 


StrucTuRAL ENGINEER, qualified to design 
and supervise miscellaneous steel, concrete, and 
timber structures. Salary, $7, a year plus 
benefits. Location, Massachusetts. W-2646. 


ENGINEERS. (a) Field Engineer, C.E. gradu- 
ates, preferably with P.E. license and resident 
engineering experience on industrial and process 
construction projects to supervise layout, sched- 
ules, costs, interpretations, and revisions of plans 
and specifications and subcontracting. Salary, 
$8,400-$10,400 a year. Location, Indiana. (b) 
Office, industrial equipment experience covering 
design, specifications, and manufacturing of 
machinery for office duties and supervision of field 
inspection covering purchase of metallurgical 
and chemical process equipment. Salary, $9,000—- 
$12,000 a year. Location, Pittsburgh, Pa. W- 
2652. 


Estimators. (a) Senior Construction Estima- 
tor, under 50, engineering degree, with at least 
8 years supervisory estimating experience cover- 
ing heavy construction, foundations, mill build- 
ings. Salary, $8,400-$12,000 a year. (b) Esti- 
mator, under 50, engineering degree, with quan- 
tity take off, pricing of materials and labor on 
industrial or heavy construction projects. Sal- 
ary, $5,000—-$8,400 a year. Location, West 
Coast. W-2654. 


ASSISTANT SECRETARY for national engineering 
society. Preferably engineering graduate, but 
not mandatory. Duties involve coordination of 
all membership promotion, section formation, and 
sectional programs in all phases. Aptitude and 
genuine interest in society work a requisite. 
Seme traveling involved, with headquarters in 
New York, N.Y. W-2666. 


Town ENGINEER, graduate civil, with P.E. 
license, 35-45, with experience in town planning, 
roads, structures, etc. Salary, $6,500-$7,000 a 


(Continued on page 108) 


Information received before March 15, 
1956, will appear in the 1956 Directory 
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Nature of Firm's 
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cARMAMENT INSTALLATION 


°8:30-11:30 AM; 


GRUMMAN AIRCRAFT 


AIRCRAF 


ENGINEERS 
With Experience 


LAYOUT DESIGNERS 


Airframe Structures 


FLIGHT TESTING 


Planners 
Analysts 


HYDRAULICS 


Systems Design 
Testing 


STRUCTURES 


Stress Analysis 


RESEARCH 


Computer Engrs. Digital or 
Analog 
Vibration & Flutter Engrs. 
Dynamic Analysis—Systems 
Engineers 


AERODYNAMICS 
INSTRUMENTATION 


TOOL DESIGNERS 


Recent Graduates with Aero- 
nautical, Mechanical, Civil or 
Engineering Physics Degrees 
may qualify. 


Proof of U. S. Citizenship Required 
APPLY IN PERSON 
OR SEND RESUME TO: 
Engineering Personnel Dept. 
INTERVIEWS AT 


Employment Office 
South Oyster Bay Road 
North of Railroad 


Monday thru Friday 
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This is an opportunity to associate yourself with one of the 
large, progressive and firmly established engineering organiza- 
tions in the Southeast, engaged in a long lasting and extensive 
steam and hydro expansion program for a utility system with 
present capacity of 3,000,000 KW, operating in Alabama, Florida, 


Wanted By 


Southern Services, Inc. 


Birmingham, Ala. 


Georgia and Mississippi. 


These positions are now open in Birmingham: 


Senior Civil Engineers with B.S. in Civil Engineering and 10 | 


years experience in Hydro Generation Project Design. 


Offers 
A Responsible Position in 
FLUID FLOW 


The Engineering Service Division of du Pont's 
Engineering Department provides other units of 

the company with consulting service and technical 
assistance in increasing capacity and yield, in reduc- 
ing investment and operating costs, and in improv- 
ing product quality and plant efficiency. A long- 
range career position is immediately available in this 
division to a qualified graduate engineer experienced 
in the specialized area of Fluid Flow. 


This position will require extensive experience with 
very complex fluid flow problems, such as are 
encountered in the following types of equipment: 
distillation, dust collecting, filtration, grinding, dry- 
ing, materials handling, absorption-extraction, and 
agitation and mixing. Successful applicant will 
develop specialized equipment such as jet reactors, 


Structural Concrete Design. 


Southeast. 


Designers with B.S. in Civil Engineering and experience in | 


Designers with B.S. in Mechanical or Electrical Engineering, 
| with or without experience in Generating Station Design. 


Excellent working conditions, air conditioned offices, em- 
ployee benefits including insurance and retirement plan. Excellent 
| Opportunity for professional growth in the industrially active 
Inspection trips to projects under construction. 


Send brief resume to Chief Design Engineer, Southern 
| Services, Inc., 600 No. 18th Street, Birmingham 2, Ala. 
| State salary expected and when available. 

| 


Men and Jobs Available 
(Continued from page 107) 


Location, Westchester County, New 


W-2669. 


year. 
York. 


ASSISTANT ENGINEER, young, graduate civil, 
to be assistant to Town Engineer. Should have 
considerable knowledge of problems and proper 
procedures involved in making engineering sur- 
veys; taking field notes; preparation of routine 
construction plans and specifications; draft 
engineering notes and plans, etc. Salary, $8,400- 
$5,200 a year. Must be resident of New Jersey. 
Location, northern New Jersey. W-2684. 


TEACHING PERSONNEL FOR DEPARTMENT OF 
ENGINEERING. (a) Professor-Department 
head. Department majors in structures, both 
steel and concrete, and soil mechanics. Usual 
basic courses are offered. (6) Instructors to teach 
principally drawing, surveying, mechanics, 
strength of materials, materials laboratory. Posi- 
tions available, September 1956. Location, 
South. W-2717. 


Eptror, graduate civil for national construc- 
tion magazine. Prefer someone who has had 
about 1'/: years’ experience; must have capacity 
or clear, concise writing. Salary open. Loca- 
tion, New York, N.Y. W-2720. 


SrrRucTURAL DESIGNER, experienced in large 
central station power plant or heavy construc- 
tion. Graduate civil or structural engineer; 10 
to 15 years’ experience; registered civil or struc- 
tural engineer in state of California desirable but 
not necessary. Must be capable of directing ac- 
tivities of structural designers and detailers. 
Salary, $10,000-$12,000 a year. Location, Mid- 
west. W-2753. 


Enorneers for the design and supervision of 
construction of major hydroelectric projects. 
(a) Assistant and Project Managers to take charge 
of the project construction. (6) Construction 
Superintendents and Assistant for field engineer- 
ing, inspection, etc. (c) Electrical, Mechanical, 
and Civil Engineers to take charge of electric 
and mechanical inspection, and inspections of 
foundations and concrete. Applicants should 
have extensive experience on the construction of 
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hydroelectric plants. Location, United States 
and abroad. W-2768. 


Frecp ENGINEER, graduate civil, 30, for close 
supervision and inspection work on construction 
projects and for design engineering and drafting. 
A number of years’ experience in each is prefer- 
able. Work consists of minor industrial building 
and apparatus foundation and support design 
both new and for alterations, and the scheduling, 
coordination and overall inspection of the work of 
contractors doing such work. Salary open. 
Location, New York area. W-2781. 


(a) Structural Engineers, 35-40, 
with 7 to 10 years’ experience in structural steel, 
to supervise structural group in construction 
and design department, designing structures, 
etc. (6) Structural Designer, 25-35, with at least 
5 years’ experience in structural steel and concrete 
design for industrial plants. Must be willing to 
work at drafting board in the construction and 
design department when required. Salaries: 
(a) to $9,000 a year, (b and c) to $6,500 a year. 
Locations, upstate New York. W-2783. 


Street FABRICATION ENGINEER, B.S. in civil 
engineering, 30-45, preferably with California 
C.E. license, or able to acquire it, with several 
years experience in design and fabrication of 
structural steel and miscellaneous iron. Take 
charge of drafting room, work with shop super- 
intendent, and handle engineering contacts. 
Salary, $9,600 a year. Location, San Francisco 
East Bay. S-174. 


HicHway ENGINEER, to 48, professional engi- 
neer and broad knowledge of highway engineering 
gained in state, county or city engineering em- 
ployment. Must be able speaker and writer; 
assist in formulating and promoting highway 
programs in South California. Opportunity for 
advancement. Salary open. S-179. 


Project Som Enorneers, Senior and Junior, 
M.S. in soil mechanics for consulting soil and 
foundation engineers. Salary, open. Location, 
New York Metropolitan area. W-2806. 


STRUCTURAL ENGINEERS AND DRAFTSMEN, for 
consulting engineer-architect office. Industrial 
and commercial building experience desirable. 
Location, Ohio. W-2741-D. 


jet compressors, jet absorbers, and pipe line re- 
actors, and provide technical advice on fluid flow 
problems involved in handling slurries, plastics, highly 
viscous polymers, dispersion, and semi-solids. 


Please send complete resume, including details of 
education and experience, to 


Mr. J. C. Costello, Jr. 


Engineering Department 


Bibliography on 


Machinery Foundations 


The Engineering Societies Library an- 
nounces its new Bibliography (No. 11), 
which provides annotated references from 
1924 to 1955 on machinery foundations 
—design, construction, vibration elimina- 
tion. 


Copies available at $2 each 


Eng. Soc. Library 
29 West 39th Street, New York 18, N. Y. 


Please send me........ copies of “The ESL 
Bibliography, No. 11" 


Payment is enclosed herewith 


February 1956 °¢ 
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Thrust gage design is this Boeing 


From layout to missile firing, this project 
is a Boeing engineer's responsibility. His 
assignment: to design an engine mount 
that will isolate from other loads and 
measure within % of 1% accuracy the 
tremendous in-flight thrust of a guided 
missile. 


The mount, called a thrust gage, must 
fit engine and airframe without modifica- 
tion of them, and must “grow” equally 
in all directions during a temperature rise 
of several hundred degrees in less than a 
minute. The object: a stronger mount 
weighing less than half the present one. 


This is typical of the challenging and 
creative assignments given Boeing civil 
engineers. There are more than 500 of 
them. And more are needed for years- 
ahead Boeing projects in structural and 
flight testing, thermo and fluid dynamics, 
stress analysis, and many other fields. 
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This engineer is finishing his layout, 
with the preliminary mockup before him. 
Next, he will supervise draftsmen and 
engineering aides in final drawings. Then 
he will work closely with other engineers 
in production, structural testing, instru- 
mentation and telemetering. Creating 
this thrust gage gives him responsibility, 
career growth, and a real sense of pro- 
fessional achievement. 


Boeing engineers have career stability 
in a soundly growing company that now 
employs more than twice as many en- 
gineers than at the peak of World War II. 
Living is pleasant for them in the pro- 
gressive, comfortable-size communities of 


Seattle and Wichita. 


These men take satisfaction in know- 
ing they’re on a winning team that has 
created such aviation milestones as the 
new 707 jet tanker-transport, the giant 


engineer’s ‘‘baby”’ 


B-52, and the Boeing B-47, “backbone” 
of Strategic Air Command. There's a re- 
warding job awaiting you now at Boeing 
in design, research or production. 


JOHN C. SANDERS, Staff Engineer— Personnel 
Boeing Airplane Co, Dept. 0-48, Seattle 14, Wash. 


R. J.B. HOFFMAN, Administrative Engineer 
Boeing Airplane Co., Dept. D-48, Wichita, Kansas 
If you want further information on the advan- 
tages of a career with Boeing, please send cou- 
pon to either of the above addresses. 


College(s) Degree(s) Year(s)___ 


Address _ 


Telephone Number 


Aviation leadership since 1916 
SEATTLE, WASHINGTON WICHITA, KANSAS 
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EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS OF 


Automatic Roadbuilders’ Plant 


COMPLETE AUTOMATION FOR CONCRETE 
BATCHING plus portability is displayed in 
an automatic Roadbuilders’ Plant. Batch- 
ing of all materials is controlled by one 
man, stationed at the cement batcher, 
operating a simple set of push buttons. If 
desired, the truck driver can operate the 
sand and aggregate batchers separately 


utomatic Plant 


without leaving his cab, through push but- 
ton control mounted on the bin columns. 

The new plant assures quality control 
and absolute accuracy. Two batches of 
sand, cement and both sizes of stone are 
weighed and discharged simultaneously. 
Every batch must be right because all 
gates are interlocked so that they cannot 
discharge until the correct weight is in the 
hopper, nor can the hoppers be charged 
until all material is out. Master controls 
governing any selected and specified batch 
proportions are located at the rear of the 
bin. These are pre-set for the concrete 
specifications and need not be touched 
again until resetting for new specifica- 
tions, when they can easily be changed. 
Entire unit can be set up in a few hours. 
In transport the complete unit ships in one 
piece. Butler Bin Company, CE-2-110, 
Waukesha, Wisc. 


Separator Machine 


REPLACING THE CONVENTIONAL METHOD 
of the shaker screen system used in the 
separation of materials, is a new separator 
machine which sieves materials more 
rapidly by giving a gyratory motion to the 
screen. The unit is capable of a through- 
put of up to 12,000-gal per hour straining 
with 120 mesh, and will work efficiently 
with meshes as fine as 200. The complete 
machine is a compact unit 5-ft, 7-in. long, 
35-in. wide and 31-in. high. A */,-hp elec- 
tric motor drives the mechanism which 
generates the gyratory motion to the 
straining frame. 
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INTEREST AS 


The Separator has been successfully ap- 
plied to the dewatering of tar used in the 
surfacing of roads. It strains the material 
through a fine mesh, separating the solid 
material in suspension and partially 
breaking down the emulsion with the re- 
sult that the tar thus processed can 
readily be dewatered by centrifuging. 
Russell Construction Ltd., CE-2-110, 8 
Adam St., London, England. 


Universal Theodolite 


TEN ACCESSORIES, ELECTRICAL ILLUMI- 
NATION, AND DISTANCE MEASURING with the 
use of the Invar subtense bar are designed 
to reduce to a minimum both the number 
of personnel and time spent on field 
parties. Major accessories include targets 
for precise traversing with automatically 
controlled centering, optical plumb line, 
precision range finder, eyepiece prisms, 


Model T-2 


diagonal eyepieces for observations under 
very high angles, and a striding level for 
direct measurement of trunnion inclina- 
tions. Others are attachments for deter- 
minations of meridian, longitude and lati- 
tude, and a base plate for setting up the 
instrument on a pillar. The Theodolite is 
adapted for all triangulations to the third 
and second order, and for precise surveys 
of every kind. Wild Heerbrugg Instru- 
ments, Inc., CE-2-110, Main at Covert 
Sts., Port Washington, N. Y. 


REPORTED 
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BY MANUFACTURERS 


Double-Ended Pump 


A NEW DOUBLE-ENDED 3-HP PUMP is the 
latest addition to the company’s line of 
canned motor pumps for leakproof han- 
dling of corrosive, toxic, explosive, radio- 
active and other hard-to-handle liquids. 
Basically a two-stage pump, the pumping 
chambers can be piped in series or parallel 
for remarkably compact high head or high 


2-Stage Pump 


volume pumping. Overall size of the 
pump is less than two, by one, by one and 
a half ft, yet it gives heads to 230-ft. 

Already in extensive service handling 
titanium tetrachloride, the new pump is 
available in cast iron, cast steel, 300-series 
stainless steel, Monel and Carpenter-20. 
Standard temperature and pressure limits 
are 450-deg F and 300-psi, respectively. 
Chempump Corporation, CE-2-110, Sta- 
tion J, 1300 East Mermaid Lane, Phila- 
delphia 18, Pa. 


Reflective Street Signs 


PREPARED REFLECTIVE STREET-NAME 
SIGN FACES made to order for cities and 
counties are visible at night under auto 
headlights as far as one block away. The 
manufacturing company says cities with 
trial programs underway report enthusi- 
astic public response to the reflective 
street-name signs. Made of ‘‘Scotchlite’”’ 
brand reflective sheeting with the street- 
name silk-screened in contrasting reflec- 
tive colors, the ready-to-use faces are de- 
signed for shop refurbishment of existing 
non-reflective street-name signs, or making 
new signs. 

The reflective faces are prepared on 24- 
by-24-in. pieces of reflective sheeting, with 
four street-name signs on each sheet. 
The city or county sign shop personnel cut 
the faces apart, then adhere them to the 
sign backing. A weatherproof adhesive 
on the back of the sheeting bonds the face 
to the metal backing. Though the manu- 
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SONOTUBE.-formed 


concrete columns save 
time, money and labor 
on this dormitory! 


facturer’s standard is green letters on a 
silver background, the faces can be pre- 
pared in any color combination desired. 
For orders of 25 sign faces or more, there 
is no charge for the special set-up for 
screening the various street-names. Min- 
nesota Mining & Manufacturing Co., 
CE-2-110, 11, Dept-5-357G, 900 Fauquier 
St., St. Paul 6, Minn. 


Nylon Bob Cord 


A NEw 50-LB TEST YELLOW NYLON CORD 
has been added as a standard accessory on 
all transits manufactured by this com- 
pany. The new cord greatly increases the 
visibility of the plumb bob string, espe- 
cially in conditions of poor lighting, and the 
wear quality of the nylon is superior to the 
linen usually used. The company is also 
distributing a small metal cord adjustor, 
which enables the instrument man to 
make quick changes in line length while 
on the job in the field. A set of cord and : 
adjustor, with illustrations showing how Men's Dormitory, Michigan State University, East Lansing, 
to use the two together on any transit, is Mich. Christman Co., contractors; Ralph Calder, architect. 


available for 25 cents. W. & L. E. 
Gurley, CE-2-111, Troy, N. Y. 
Traxcavator 
THE ADVANTAGES OF integral tractor 
and shovel design have been incorporated 
in the largest Traxcavator in this com- ® 


pany’s expanding line of tractor-shovels. 
All of the advance design features that are F i B R E F @ ] 4 M S 
in the company’s other models have been 


included in this larger version, No. 977. for round columns of concrete 


Such features include unit design, 40-deg ; 
bucket tip-back at ground-level, large Low-cost SONOTUBES formed the round concrete columns for this 


Michigan State University building as they have for great numbers 
of similar type institutional structures all over the country. 


SONOTUBE Fibre Forms are used to form piers, piling, underpinning 
and other structural elements in many types of construction. 


Contractors and engineers know that SONOTUBE Fibre Forms 
require minimum bracing, handle easily and can be sawed to specific 
requirements on the job. Contractors’ cost records are proving over 
and over again that SONOTUBES save time, labor and money! 


Order SONOTUBE Fibre Forms for your next job! Available in 
sizes from 2” to 36” I.D. up to 50’ long. 


lait Order Sonoco’s patented “A-Coated” SONOTUBES for finished 


lifting capacity, good balance and sta- columns; wax-coated also available. 


bility, improved operator visibility, fast | hnical inf ti P it 
response to controls, in-seat starting and oil Fore ete technical and prices... 


A 60-gal fuel tank is used, while forward 
speeds up to 651-ft per min and reverse J Ro D ap ¢ T ay Com PA | Y 


speeds up to 616-ft per min can be ob- 
tained. The overall dimensions of this CONSTRUCTION PRODUCTS DIVISION 


100-hp Traxcavator are: length 17-ft; i HARTSVILLE, S C — MAIN PLANT 
width 8-ft; height 7-ft, 3*/,-in.; ground OE: LOS ANGELES, CAL MONTCLAIR, N. J. 
clearance 1-ft, 4'/z-in. Caterpillar Tractor 5955 SOUTH WESTERN AVE 14 SOUTH PARK STREET 


Co., CE-2-111, Peoria, Ill. REG US PAT. OFF 


AKRON, IND e LONGVIEW TEXAS e BRANTFORD, ONT e¢ MEXICO, D. F. 
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Dredge Franciscan is 207’ long, 
digs 50’ deep, with ladder at 45°, 
pivots in 350’ arc on one of two 80’ 
spuds, has seagoing stern. Present 
power comes from shore, but 
design provides for installation of 
on-board power plant. 


The cutter head on the Franciscan 
has a 1,500 hp. motor. 


DESIGNED AND BUILT BY YUBA 
Hydraulic dredge for 11 million yard sand fill 


Dredge Franciscan (Yuba No. 170), built for The Utah 
Construction Co., is the largest, most powerful suction 
dredge on the West Coast. It has 9 ft. cutter head 
powered by 1,500 hp. motor, 36” intake and 30” discharge 
with 8,000 hp. motor on pump. Its immediate job: 

Filling 390 acres of Alameda (Calif.) tideflats with 
11,000,000 cu. yds. of sand for future homesites. 
Following this job, Dredge Franciscan will fill 24,000,000 
yards on adjacent tidelands at Bay Farm Island. 


1,500-horsepowered cutter on the dredge successfully 
tears apart “Alameda sandstone,” a very tight formation 
heretofore handled inefficiently by other hydraulic 
dredges. Its big pump thrusts sand and silt nearly two 
miles at a rate that will easily complete the 
11,000,000-yard fill in the scheduled year. The entire 
dredge is operated by one man from a central control room. 


If you have hydraulic fill, channels or harbors to excavate, 
or levee construction, consult Yuba. To your problem, 
Yuba applies 50 years of building bucket ladder and 
hydraulic dredges, plus more than 30 years of experience 
by George Pelton, Yuba consultant on hydraulic dredges. 
Wire, write or call us NOW -— no obligation, of course. 


VUBA MANUFACTURING CO. 


Room 605, 351 California St., San Francisco 4, California, U.S.A. 
AGENTS { S'ME, DARBY & CO., LTD. SINGAPORE, KUALA LUMPUR, PENANG. 
SHAW DARBY & CO., LTD., 14 & 19 LEADENHALL ST., LONDON, E. c. 3. 
CABLES: YUBAMAN, Saw FRANCISCO SHAWDARBCO, tonoon 
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EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


X-Ray Unit for Weldments 


MAKING POSSIBLE THE WIDER usEfor 
RADIOGRAPHY in weld inspection, a spot- 


| check X-ray unit is being introduced. 


The basic design feature of the unit is 
its extremely low weight-to-power ratio. 
The lightest unit available for its rating, 


| the X-ray head weighs only 46-lb and 


provides a power penetration of 140-kvp. 
The entire unit, which comprises the X-ray 
head and control panel, fits inside a 
trunk 32-in. long. Named the Baltospot, 
the unit provides spot-check radiographs 
up to a capacity of 1'/2-in. steel or the 
equivalent. It is intended to be used in 
place of or as an alternative to sectioning 
methods of inspection. Balteau Electric 
Corp., CE 2-112, Stamford, Conn. 


Sign Spans 


A SIGN SPAN IS BEING PRODUCED in 
which a new type of aluminum fabrication 
recently developed is being used. Sup- 
porting shafts are seamless, tapered all 
aluminum, with the span all welded of 
individual sections. The unit is 48-ft and 
has been tested under loadings of 60-Ib 


| per running ft and 105-mph wind loads. 
| This is the first time such construction 


has been utilized in all aluminum over-the- 
road spans. The result is a truly light 


| weight, easy to install structure that is 


free from cumulative corrosion and sub- 
sequent weakening, plus a permanently 
attractive appearance. The inherent and 
structural flexibility of the new spans 
offer exceptionally high resistance to 
storm and damage. Pfaff & Kendall, CE 
2-112, 84 Foundry St., Newark, N. J. 


| Adjustable Masonry Scaffolding 


TWO MAJOR CONSTRUCTION CHANGES IN 
SCAFFOLDING are being announced. The 
first is a greatly increased load rating for 
the basic 10-ft tower and in the tower 
extensions, almost double the figure of 
previous towers. The second major 
change is an extension for the laborer’s 
platform to accommodate the increasing 
use of mechanized material handling 
equipment. The platform is extended to 
accommodate carts, wheel barrows, lifts 
and working from conveyors. The Adjust- 
able Scaffolding is equipped with triple 


| platforms for masons, tenders and mate- 
| rials and moves up mechanically with the 
| job. The scaffolding has to be set up only 
| once, and the mason is kept at his most 


efficient working level at all times. 
Morgen Manufacturing Company, CE 
2-112, Yankton, S. D. 
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CHEMICAL SOIL 
SOLIDIFICATION 


TO STOP 
- UNDERGROUND WATER FLOW 


| into Shafts, Heavy Building Pits, Structures 

TO STOP 

| - SETTLEMENT of FOUNDATIONS 
TO SEAL 


| - LEAKY CONCRETE STRUCTURES 


by “Chem-Seal" Pressure Grouting 


for 


TUNNEL & SHAFT LININGS, 
MINES, UNDERGROUND 
STORAGE CHAMBERS 


Write for Information & Literature to 
“The Pioneers in this field since 1937” 


CHEMICAL SOIL 
SOLIDIFICATION Co. 


ENGINEERS CONTRACTORS 
7650 S$. LAFLIN ST. CHICAGO 20, ILL. 


RENT | 
ECONOMY 


STEEL FORMS 


Write for catalog to 


ECONOMY FORMS CORP. 
HOME OFFICE « DES MOINES, IOWA 
DISTRICT SALES OFFICES: St. Louis, Mo. © Kansas City, Mo. © Lincoln, 
Neb. . Minneapolis, Minn, Ft. Wayne, Ind. © Milwaukee, Wisc,  Cincin- 
nati, Ohio Cleveland, Ohio Metuchen, N. J. © Rochester, N.Y. Spring- 
field, Mass. ¢ Washington, D. C. © Decatur, Ga. © Dallas, Texas © Los 
Angeles, Calif. Oakland, Calif. Denver, Colo. 
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Rear Dump Trailer 


OFFERING A CAPACITY OF 15.6-cU YD, 
speeds up to 3l-mph, right or left angle 
turns of 90-deg, and simply designed, 3- 
stage hydraulic hoists which tilt the body 
60-deg for quick, positive ejection of any 
materials, a new rear dump trailer, the PR 


15.6 Cu Yd Capacity 


15, is a mate for the Cat DW 15 tractor. 
The entire loaded unit weighs 84,683-lb 
with 37% of the load on the big drive 
wheels of the Cat 186-hp tractor. Engine, 
tractor, trailer and tires are matched in 
design to provide low cost performance. 
Large single tires are interchangeable with 
tractor drive and trailer. Dumping can 
be accomplished on the go; discharge lip 
extends well beyond rear wheels to cast 
loads over edge of fill. Athey Products 
Corporation, CE-2-113, Chicago, III. 


Perigraph 


A NEW DEVICE makes it possible to ob- 
tain the cross section of any mine gallery, 
road or railway tunnel, and vertical mine 
shaft during boring operations. It is 
possible with this single apparatus to 
measure the smallest (4 sq m) to the 
largest (50 sq m) cross section. The plot- 
tings are used to predeterinine the quanti- 
ties of lining concrete required, to measure 
the area of surfaces to be coated with 
cement gun, and to keep a permanent 
check on the strains and deformations of 
existing tunnels and galleries. In addi- 
tion, it is used to check tunnel gauges 
obtained, comparing them with design 
cross sections to determine that work is 
progressing according to direction. 

The apparatus is mounted on a four 
wheel base trolley for operation on 0,60 
and 0,75m gauge tracks. For transport 
the perigraph is divided into three cases 
that may be assembled and ready for use 
in less than ten minutes. The complete 
perigraph includes the telescopic pedestal, 
mobile unit, drawing panel and contact 
pointer elements. F. Bordes, CE 2-113, 
15, Route de la Chartreuse, La Tronche, 
Isere, France. 


. DEPENDABLE 
ACCURACY 
AT A 
GLANCE 


MORE RELIABLE READING 
IN LESS TIME]! 


Ask for Detailed 
Brochure DK 518-2 


SERVICE DEPARTMENT 
FACTORY TRAINED PERSONNEL 


The FINEST in 
SURVEYING 
EQUIPMENT 
KERN 
INSTRUMENTS INC 


120 Grand St , White Plains, N. Y. 


TET 


| \ ; 
i 
| wile 
— 
SECOND THEODOLTE 
“(With Optical Mictometer) 
48 built with traditiona] 
‘Swiss sraftsmanship, incor. 
Porating the latest technical 
@dvances Giving the 
em engineer 
AGcuracy ATA GLANGE 
DESIGNED FOR land 
MONEY FAST DIRECT READING to 
pouring concrete ing from ] Position, 
COMPACT INSTRUMENT 
is highly Portable. Only 
i lbs. in weight ang 7” high 
| including Meta] carrying 
ond 
Adoptable to wide use 
Other forms available ker. 
basis AR 


The KINNEAR Mfg. Co. 
FACTORIES: 
1080-90 Fields Avenue, Columbus 16, Ohio 
1742 Yosemite Ave., San Francisco 24, Calif. 
Offices and Agents in All Principal Cities 
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Here is a BIG factor often over- 
looked by cost-minded business 
and industry: The floor and 
wall space . . . the time and 
labor . . . the upkeep and re- 
pair costs you can save with 
Kinnear Rolling Doors. 


Opening straight upward, they 
coil out of the way. Their rug- 
ed, all-metal, heavily galvan- 
ized construction withstands 
hardest use .. . toughest 
weather conditions. Built any 
size, with manual or electric 
operation. Ideal for old or new 
buildings of any type. 


Write for details on Kinnear 
Rolling Doors—the BIG value 
in door efficiency. 


ROLLING DOOR 


EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


Bituminous Plant 


THE MAIN FACTOR contributing to the 
increased adaptability of a new bituminous 
plant is a four compartment bin which 
allows greater latitude and flexibility in 
the composition of aggregate fed to the 


Model 102 


mixer. On jobs where less than four 
sizes of aggregate are sufficient, the bin 
can be easily converted to production. 
Unusually large proportions of any partic- 
ular size can be attained by combining 
compartments. Production capacity of 
the Model 102 continuous process plant 
ranges up to 200 tons per hour, depending 
on material conditions. It has only two 
main units: a combination drier-dust 
collector and a combination gradation- 
mixer, each compactly assembled in a 
straightline on a single chassis. Pioneer 
Engineering Works, Inc., CE 2-114, 1515 
Central Ave., Minneapolis 13, Minn. 


Vibrating Rollers 


NEW VIBRATING ROLLERS mark a prac- 
tical and proved application of sound 
engineering principles to the theory of 
compaction by vibration. By utilizing 
high frequency vibrations, these rollers 
produce a consolidation of all types of 
granular materials and asphaltic paving 
materials not possible with dead weight 
rollers. The vibrating rollers are pro- 
duced in three sizes: the 28-in. hand- 
operated, self-propelled roller, the 32-in. 
self-propelled tandem vibrating roller, and 
the 54-in. trailer type vibrating roller. 
They will give compaction in excess of 
95% of the AASHO tests. 

Small enough to work easily around the 
narrow confines of bridges and building 
construction, the model VR-54 has proved 
superior in the vibration of fine materials 
for water bound base for macadam. In the 
consolidation of asphaltic paving mate- 
rials, the 28-W, weighing only 675-lb, gives 
compaction in excess of that obtained by 
a 5-ton dead weight roller, while the 32-R, 
weighing 1,700-lb, gives greater compac- 
tion than a 10-ton dead weight roller. 
The Essick Manufacturing Company, 
CE-2-114, 1950 Santa Fe Ave., Los 
Angeles 21, Calif. 
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Why Cement Gels Concern You... 


What is a Cement Gel? 


A cement gel is a jelly-like swelling that occurs around each 
gtain of portland cement when water is added to the con- 
crete mix. It is the initial reaction product between cement 
and water. The gel is the controlling factor in cracking, 
uniformity and structural quality of concrete. 

The cement gel imparts fatty and cohesive properties to 
the mix. As hydration of the cement proceeds, the gel partly 
crystallizes and, on drying, reverts to almost the original 
cement grain size. 

Gel size and hydration vary widely, depending upon 
water and temperature. It is this difference that causes vari- 
ations in the quality of concrete for a given mix design. 

In the heat of summer gels form faster and larger. Large 
gels absorb more water from the mix, Thus, more mixing 
water is required for adequate workability. The resulting 
concrete has poorer quality. As water is consumed by hydra- 
tion and lost through evaporation, internal stresses are cre- 
ated. These eventually result in shrinkage cracks. 

In cooler weather gel formation is retarded. Smaller gels 
are formed, and less mixing water is needed. Concrete qual- 
ity is proportionately better. Less shrinkage occurs, the con- 
crete is more dense and has higher structural quality. 

Thus, the gel is the governing factor in controlling 
the uniformity, structural quality and cracking of your 
concrete. 


Cement Gels Can Be Controlled 


The size and action of the cement gel can be controlled 
chemically with a gel-reducing agent developed exclusively 
for this purpose, Plastiment Concrete Densifier. 

Plastiment reduces gel size and retards hydration in direct 
proportion to the quantity added. This effect is uniform and 
predictable with all types of concrete. Changes in mix de- 
sign, aggregate graduation, use of air entraining or other 


additives do not affect its action. Results of this controlled 
gel size are: higher density, higher compressive strength, 
higher bond to steel and reduced cracking. 

With this constant predictable effect, it is logical to keep 
the gel formation and setting time uniform by increasing 
the quantity of Plastiment as temperature rises. In this way, 
Plastiment offsets the damaging effects of high temperatures. 


PLASTIMENT- 
CONTROLLED 
CEMENT GEL 


CEMENT GEL 


CEMENT GEL 
90°F. 50°F. 


Smaller chemically-controlled gels result in an exclusive 
rapid clear water bleeding action, without scum and laitance 
being carried to the surface. This acts as a safety factor 
should concrete receive an over-dose of water at the job-site. 

Plastiment is thoroughly dependable and performs exactly 
as stated. For this reason, Plastiment has been the logical 
choice of top structural designers for most of the floating 
concrete structures and large prestressed structures in the 
world today, as well as a great variety of other structures 
where uniformity and high quality of the concrete is essential. 

Plastiment offers each engineer a dependable tool for 
controlling setting time, uniformity and cracking in 
concrete. 


Let Plastiment Work for You 


Our engineers will be glad to tell you how Plastiment can 
help you on your current job. For more detailed information 
on Plastiment’s action on the cement gel, write today 
for a copy of the illustrated booklet ‘‘Plastiment Concrete 
Densifier.” 


CONCRETE 
DENSIFIER 


SIKA Chemical Corporation, Passaic, New Jersey 


DISTRICT OFFICES: BOSTON * CHICAGO * DALLAS * PHILADELPHIA * PITTSBURGH * SALT LAKE CITY 
WASHINGTON, D. C. * MONTREAL, CANADA * PANAMA CITY, PANAMA * DEALERS IN PRINCIPAL CITIES 
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How seismic surveys 
saved time and money for 
the Connecticut Expressway 


(continued) 


Flush Diaphragm Pressure 


Ammann % Whitney needed to know depth to bedrock Transducer 
along the center of all major cuts of the 129-mile Con- 

necticut Expressway—in a hurry. A Gahagan 4-man : A 
Seismic Survey Crew gave the answer in just 30 working 
days. Gahagan Seismic Crews also worked with Section 
Engineers Knappen, Tippetts, Abbett, McCarthy, and 
Loomis & Sullivan. The latter firm, for instance, used a 
continuous profile of bedrock elevation, right and left of 
centerline, to draw up definitive cross sections every 50 
feet. This expedited planning by two-thirds the usual 
time and gave a wealth of data that would have cost 
about four times more if obtained by other means. Write 
for Bulletin 2 giving facts about seismic survey use with 
highways, dams, power plants, bridges and other con- 
struction projects. Address Geophysical Survey Division, 
Gahagan Dredging Corporation, 90 Broad St., New 


York 4, N. Y. 
Established in 1898, Cis i 
a leader in hydraulic dre a 


MINIATURE FLUSH DIAPHRAGM 
PRESSURE TRANSDUCER of the variable 
reluctance type, the Model AP-17, has 
been developed primarily for flight test 
application. It is also used in measure- 
ments and controls with indicating, record- 
ing, and control systems adapted to opera- 
tion with this type of transducer. Ranges 
extend from 0-15 psi to 0-5000 psi absolute 
and the dynamic characteristics permit 

| flat response from static to extremely high 

| frequencies. The absence of mechanical 
coupling between the diaphragm and pick- 
off, and the rigidity of the internal assem- 
bly results in high natural frequency and 
freedom from spurious mechanical reso- 
nance. The instrument is temperature 
compensated for sensitivity and zero 
shift to hold calibration change within 
one percent full scale per 100-deg F be- 
tween 65 and 250-deg F. North American 
Instruments, Inc., CE 2-116, 2420 North 

| Lake Ave., Altadena, Calif. 


ANOTHER 


GAHAGAN 


CASE HISTORY 


Field Assembled Wall Panel 


A NEW PRODUCT, a field assembled wall 
panel designated as Type FA, is available 
se in an aluminum model, either in a mill or 

leatherette finish. The components of the 
| panel unit can be shipped to the job site 

where erection and fabrication take place 
| at the same time. This method can lead 

to greater economy than has previously 
| been possible in light gage metal, curtain 
| wall construction. 
| The only tools necessary for the field 
| assembly are a molly bolt spreader, a 
| power drill, a hammer and a riv-clinch 
tool. This assembly technique produces a 


SAMPLING 
CATALOG 


‘REMEMBER, Acker also makes a 
complete line of Diamond and Shot 
Core Drills, Drilling accessories 
and equipment. 

* 


ACKER DRILL COMPANY, INC. 
Scranton, Pa. 


Pioneers in Soil Sampling 


This complete, instructive collection of in- 
formation about soil sampling in all sub- 
surface conditions, shallow or deep, with 
hand or power driven tools, is yours for 
the asking. Modern sampling techniques 
are discussed with recommendations as 
to tools and accessories best suited for 
fast, accurate, economical sampling. 


Use the coupon or write for Bulletin 25 


me my free copy of Bulletin 25-CE 


Title 


panel that is 24-in. wide, 3'/,-in deep, and 
with lengths up to 31-ft. The FA panel 
is available in 16-gage aluminum and 18- 
gage galvanized steel. Ease and simplifi- 
cation of erection have been given equal 
precedence with structural and architec- 
tural considerations. Detroit Steel Prod- 
ucts Company, CE-2-116, Fenestra Divi- 
sion, Detroit, Mich. 


Portable Welder 


A PORTABLE WELDING MACHINE de- 
signed specifically for manganese steel and 
hardfacing work on irregularly shaped 
parts is now available to industry. 
Mounted on large industrial casters and 
displacing no more space than an average 
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FABRICATING 
STEEL IS OUR 
BUSINESS! 


GULFGATE SHOPPING CITY, Houston, Texas. Architect: John Graham and Company, Seattle 


Contractor: Farnsworth and Chambers. 


840,000 SQUARE FEET OF SPACE! 


Gulfgate Shopping City near Houston, established by Allied Stores Corp., 
is like most things in Texas . . . big. The $20,000,000 project will house 
90 to 100 stores, including Joske’s department store with 207,000 square 
feet of space. Overall, there are 840,000 square feet, facilities to par 
20,000 automobiles a day. Fabricated steel for this gigantic, moder 
development was furnished by Ingalls. 


IRON WORKS COMPANY 
BIRMINGHAM, ALABAMA 


Sales Offices: New York, Chicago, Pittsburgh, Houston, Atlanta, New Orleans 
Plants: Birmingham, Ala.; Verona, Pa.; Pascagoula, Miss.; North Birmingham, Ala.; 
Decatur, Ala. 
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BROWN & ROOT, ENGINEERS: 


“SOLVED 
OUR PROBLEM” 


WITH THE EXACT PILING 
THE JOB NEEDED 


FOSTER RENTAL 
PILING SERVICE 


Delivered the exact lengths of 
MP116 piling needed to prevent 
any danger of losing adam through 
river floods or cave-ins on this cof- 
‘ferdam job. An efficient delivery 
assured contractors Brown & Root 
an uninterrupted work schedule. 


Cofferdam construction for 
AUSTIN,TEXAS POWER 
HOUSE on Banks of Colo- 
rado River. Steel-sheet pil- 
ing, supplied by L. B. Foster 
Co., was used in 35 to 40 
ft. lengths to make up the 
cofferdam which will be 
filled with 120,000 cu. ft. 
of concrete. 


Get complete 
piling service 
from Foster — 


the right type, the / 
exact section, the \ \ 
exact length... 
and when you need 
it... on low, fixed 
expense of our 
RENTAL Plan. 
STEEL-SHEET PILIN 


G 
H-BEARING PILE © PIPE PILES 
H-S LIGHTWEIGHT PILING 


Write for Catalog CV-2 
RAILS © TRACK EQUIPMENT © PIPE FABRICATION 


pA BILOSTE 


PITTSBURGH 30 * NEW YORK7 CHICAGO 4 
ATLANTAS HOUSTON2 © LOS ANGELES 5S 
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floor model television set, the MF welder 
is designed to plug into conventional AC or 
DC welding units by a single cable. 

Welding wire is fed automatically 
through the flexible cable at a rate gov- 
erned by the size of the welding arc, and 
flux is fed through the cone-shaped hopper 
above the weld contact. Flux, which is 
available in several compositions to give 
varying welds, adheres magnetically to 
the weld wire. The MF is recommended 
for hardfacing work in particular, as well 
as more conventional welding, and is being 
used in servicing and repairing equipment 
in construction, highway building, and 
industrial maintenance. American Brake 
Shoe Company, CE-2-116, 118, American 
Manganese Steel Division, Chicago 
Heights, Ill. 


Scraper 


A NEW TWO-WHEEL HYDRAULIC SCRAPER, 
which has been tested and approved for 
mounting on the 300 Utility tractor, is 
now available. The scraper, hydraulically 
controlled from the driver’s seat, has a 
capacity of 5/s-yd. The 66-in. wide cutting 


900-Ib. Scraper 


blade extends beyond the wheels and sides 
of the scraper enabling unlimited digging 
depth. The scraper is ideal for digging 
small excavations, leveling, building small 
roadways, cutting drainage ditches and 
general clean-up work. The unit weighs 
900-lb. Shawnee Manufacturing Com- 
pany, CE 2-118, 1947 N. Topeka Ave., 
Topeka, Kansas. 


Forming Tools 


THREE NEW ADDITIONS to a line of form- 
ing tools for the commercial builder have 
been announced. A new flat tie form can 
be stripped by merely disengaging con- 
necting bolts and hinging form away from 
wall. Galvanized strips have been em- 
ployed extensively to prevent splitting of 
side rails and the form is strengthened by 
H-frame construction. Sizes range in 
lengths of 6, 7, and 8-ft, and in widths of 
30, 36, 42 and 48-in. 
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The adapter plate makes it possible to 
insert ties internally at various points 
within the panel. Only the connecting 
bolt is necessary to secure the tie at 
these points. The new flat tie may be 
easily broken back !/,-in. in the wall with 
a few hammer blows. When necessary, 
it can be installed quickly and efficiently 
from the outside of the form. Grout 
leakage is reduced because the tie fits 
snugly into the tie slot. Exact wall size 
has been stamped on each tie to avoid 
errors. Symons Clamp & Manufacturing 
Company, CE-2-118, 4249 West Diversey 
Ave., Chicago 39, Ill. 


Tire Changing Tool 


A NEW HYDRAULIC TIRE CHANGING TOOL, 
known as the TO-100, is the only portable 
tire changer on the market applicable to 
all makes and designs of earth-moving 
rims for either tubeless or conventional 
tires. This new tool is ideal as standard 
equipment on construction job service 
trucks. It can be used on the job any- 
where for changing or mounting earth- 
mover tires, up through the largest sizes, 
reducing costly down-time for big earth- 
moving vehicles. Goodyear Tire & Rubber 
Company, CE-2-118, Akron 16, Ohio. 


A New Kind Of Concrete 


A CHEMICAL AND A PROCESS which permit 
the manufacture of a light weight concrete 
that is strong, self-insulating, highly mois- 
ture-resistant and adaptable to many uses 
is now being introduced in the United 
States and Canada. 

Elastizell is compounded of two basic 
ingredients: a foaming agent and a water 
soluble plastic agent. When they are 
mechanically mixed with wet concrete, in 
a special mixer, the result is a homogeneous 
cellular or bubble structure, light in weight 
because of the introduction of a high 
volume of air. The plastic agent gives the 
cells or bubbles a coating of high tensile 
strength. The homogeneous structure re- 
sults in a uniform strength, thus reducing 
the possibility of cracking due to varying 
strengths or densities throughout the mass. 

Other advantages of this new concrete 
are that it is imcombustible, non-corrod- 
ing to steel, dry with a warm-to-the-touch- 
feel, and extremely flexible in application. 
Elastizell Corporation of America, CE-2- 
118, 15555 W. McNichols Rd., Detroit 35, 
Mich. 
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Flood in 1913 washed out the road, but left pipes 
undamaged. Same thing happened two years later. 


In 1907, these twin 24-inch-diameter Armco Corrugated 
Metal Pipes were installed under a well-traveled Ohio 
road, Today, 49 years and 2 devastating floods later, they 
are in excellent condition with many years of useful serv- 
ice life ahead of them. 

Of course, this early installation of Armco Pipe was 
light gage and had only a galvanized coating for protec- 
tion. Countless improvements have been made since then. 
Today, you can select from a variety of Armco drainage 
products and coatings designed to withstand almost any 
degree of loading, corrosion or erosion. Imagine then, how 
many more years today’s improved Armco Structures 


Twin Armco Pipes, installed in 1907, as they look today. 


In 1919 the pipe got a new concrete headwall 
and the highway was resurfaced with brick. 


should last compared with this 1907 corrugated metal pipe. 

Durability is a feature of Armco Drainage Structures. 
Equally important is that Armco Structures have a low 
initial cost and allow installation economies. No special 
skill is needed for assembly; jobs go fast. 

Armco Pipe is available in diameters ranging from 8 
inches to 15 feet, in a variety of gages. Armco Pipe-Arch 
Structures are supplied in comparative sizes. Write for 
more data. Armco Drainage & Metal Products, Inc., 3716 
Curtis Street, Middletown, Ohio. Subsidiary .of Armco 
Steel Corporation. In Canada: write Guelph, Ontario. 
Export: The Armco International Corporation. 


ARMCO CORRUGATED METAL DRAINAGE STRUCTURES ff Co 
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General view of new tuberculosis sanitorium in 
Tampa, Fla., for which Connors supplied concrete 
reinforcing bars. Arnold Construction Company 
of Palm Beach, Fla., was General Contractor. 


Your building site in the Southeast is only a 
few short hours from Connors’ centrally- 
located plant. 

In addition, Connors has all the other 
essentials for better service, including ample 
bar inventory and accurate fabricating shop 


CONNORS PRODUCTS: adjacent to rolling mills. 


Reinforcing Bars 
Structural Shapes 
Studded T Fence Posts 
Bulb Tees 


PORTER COMmPanT INC 


iestinst tors These factors, plus Connors’ traditional 
Hot Rolled Strip follow-through from start to finish, are your 
Highway Sign Posts assurance that your reinforcing steel will be 
Special Sections on the job when you need it... 


CONNORS STEEL DIVISION 


H.K. PORTER COMPANY, INC. | | 
P.O. BOX 2562 © BIRMINGHAM, ALA. 


DAM REPAIRED 
WITH “GUNITE” 


The two photographs show 
the Bulls Bridge Dam of the 
Connecticut Light and Power 
Company, which is one of many 
dams we have repaired for this 
company. 

The upper view shows the 
work in progress, and gives 
some idea of the condition of 
this structure before repairs 
were made. The lower view is 
of the completed job. 

After chipping out the loose 
and disintegrated concrete 
and sandblasting the entire 
area, heavy reinforcing mesh 
was placed over the surface 
of the old concrete and 
“GUNITE” applied two inches 
thick, plus the material re- 
required for filling deeply 
eroded portions. 

Our 72-page bulletin C-2400 
describes scores of similar 
“Gunite” jobs. 


Write today for bulletin 
B-3000 


LITERATURE 
AVAILABLE 


CLARIFIERS AND THICKENERS—Ques- 
tions on design requirements of clarifiers 
and thickeners for a wide range of capaci- 
ties and solids removal loads are informa- 
tively answered in a 16-page, easy-to-read, 
graphically illustrated booklet. The bul- 
letin explains fully why circular sedimenta- 
tion basins, sludge scrapers and central in- 
let wells are features of these clarifiers 
and thickeners. Infilco, Inc., CE 2-120, 
Tucson, Arizona. 


MAINTENANCE AND CarE—Practical 
help for clamshell bucket operators is 
graphically presented in a new bulletin 
reported to be the most comprehensive 
work of its kind ever issued by any bucket 
manufacturer. It contains 40-pages of 
illustrations and carefully indexed in- 
formation including: cable life, as in- 
fluenced by sheave diameters, or proper 
application of tag line, or application to 
crane; how to use counterweights for 
maximum efficiency; and when to increase 
bucket reeving. Also included are weld- 
ing procedures for building up worn cutting 
lips, repairing fractures in high carbon 
plate and cast alloy steel, and a section 
on what makes bucket lips bend in or bow 
out. Among numberous other items 
in Bulletin 2373-R are a list of common 
abuses leading to early bucket failure and 
proper lubrication practices. Blaw-Knox 
Company, CE 2-120, Bucket Department, 
Pittsburgh 38, Pa. 


TOPOGRAPHIC MApPpING—A new release 
explains the photogrammetric method of 
mapping and analyzes the uses and 
advantages of topographic, planimetric 
and mosaic maps. Maps and studies are 
shown from actual surveys and projects, 
including the U. S. Air Force Academy 
survey, which involved mapping 17,500 
acres of Rocky Mountain terrain. In 
addition, a special section describes in 
detail the process of compiling a map 
from aerial photographs. This 10-page 
colored booklet includes a list of special 
services for clients. Alster & Associates, 
Inc., CE 2-120, 6135 Kansas Ave., N. E., 
Washington 11, D. C. 


Propucts HanpBooK—A 52-page pub- 
lication features eleven lines of industrial 
products: packings and gaskets, insula- 
tions and refractory products, transite 
asbestos-cement pipe, electrical products, 
Celite Diatomite filter aids and mineral 
fillers, Celite Diatomite catalyst carriers, 
metal raschig rings, synthetic silicates, 
friction materials, pipe protection mate- 
rials, floorings, roofing and sidings. The 
handbook contains not only product 
descriptions and essential engineering data 
but also a great deal of valuable related 
information, such as different methods, 
tables and graphs. Johns-Manville, CE 
2-120, 22 E. 40 St., New York 16, N. Y. 
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Fig. B-124-D 


Two 60” Type M Gates on Relief Cul- 
verts near Woodward Pumping Station, 
4 Plymouth, Pa. 


Fig. B-124-C 


Two 72” x 72” Type M-M Gates on 
Toby Creek Outlet Works, Plymouth, Pa. 


BROWN & BROWN, INC. 
LIMA, OHIO, U.S.A. 


Complete drilling and 
grouting service for 
construction and 
mining. 


An Engineeting 
Service 


For Engineers 


PENNSYLVANIA 


DRILLING CONTRACTORS 
PITTSBURGH 20, PA. 
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AVAILABLE 


(continued) 


RESIDENTIAL Security 
for the Home”’ is the title of a new 8-page 
booklet prepared for builders, contractors 
and others who select piping for residential 
applications. The new book emphasizes 
the importance of piping in residential 
construction and describes how the spe- 
cial properties of wrought iron pipe meas- 
ure up to basic requirements of depend- 
ability and economy in residential piping 
services which are subject to corrosive 
attack. Piping economy is discussed on 
the basis of materials cost, installation 
cost, and maintenance expense. Photo- 
graphs illustrate the unique mixture of 
high purity iron and glass-like silicate 
fibres that gives wrought iron unusually 
high resistance to corrosion and fatigue. 
A. M. Byers Company, CE 2-121, Clark 
Bldg., Pittsburgh 22, Pa. 


TRAFFIC CONGESTION—A prescription 
for curing traffic congestion by the use of 
rapid transit is given in a new bulletin, 
GEA-6389. Beginning with the cause of 
today’s traffic problems, the 16-page, two- 
color publication gives a complete discus- 
sion of how drivers can be converted into 
transit riders, what a transit system should 
consist of, why expressways alone won't 
solve the problem, and how expressways 
and transit can work together. This 
comprehensive bulletin is completely il- 
lustrated with photographs and charts. 
General Electric Company, CE 2-121, 
Apparatus Sales Division, Schenectady 5, 
N. Y. 


GRATING AND STAIR TREADS—An il- 
lustrated report on the usage of steel, 
aluminum and stainless grating and stair 
treads has just been published. The re- 
port, in brochure form, discusses the vari- 
ous types of electro-forged welded grating 
as well as offering dimensional sketches 
and data on riveted grating. Bridge 
decking is also discussed and an illustrated 
series is given on the various types of 
anchors suggested for grating illustrations. 
A detailed safe load table with conversion 
factors, panel width constant chart and 
data on the standard widths and types of 
steel stair treads most frequently used are 
recorded in the pamphlet. Klemp Metal 
Grating Corporation, CE 2-121, Dept. 
SP, 6601 So. Melvina Ave., Chicago 38, 
Ill. 


DRILL SupPLigs—A new 40-page cata- 
log contains a complete and up-to-date 
listing of all drilling tools, accessories and 
supplies used for soil sampling, founda- 
tion test boring, core drilling and coal 
and mineral prospecting. The book is 
divided into seven sections for easy refer- 
ence and contains a detailed index as well. 
Photographs, diagrams, and specifications 
accompany each item. Acker Drill Co., 
Inc. CE 2-121, Scranton 3, Pa. 
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@ No need to turn telescope dur- 
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@ American type—erecting eye- 
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MORETRENCH CORPORATION 
West St, New York 6, N. Y. 


Mode! SC Superior 
Capstan Carpuller 


One man can move hundreds of tons of 
rolling load with practically no effort, 
Economical, efficient, Carpullers are avail- 
able for your specialized requirements. 


Write for bulletins and catalogs! 
Designed and Manufactured by 


SUPERIOR-LIDGERWOOD- 
MUNDY CORPORATION 


Main Office and Works: SUPERIOR, WISCONSIN, U.S. A. 
New York Office, 7 Dey Street, New York 7,N. Y. 
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From the 


MANUFACTURERS 


LARGEST RENOVATING JOB EVER: 
Power-actuated fastening tools are being 
used in the renovating of a 20-story office 
building in New York. A whole new 
building is being constructed on the foun- 
dation of the old one. The tools, made by 
the Ramset Fastening System, are being 
used to fasten the new aluminum curtain 
wall exterior as quickly as possible . . 
UNIQUE SERVICE TO WELDING IN- 
DUSTRY: Lincoln Electric Company is 
now remanufacturing old welders on a 
production line basis to meet the demands 
of many companies for peak production 
efficiency. The revamping costs half the 
price of a new machine . . . PLANT EX- 
PANSIONS: The new plant of Napco 
Industries, Inc., of Minneapolis will pro- 
vide 1,000,000-sq ft of space for added 
production facilities and storage . . . March 
1 is the date of occupancy for Garling- 
house, Fremon & Company’s new head- 
quarters in Los Angeles . . . L. B. Foster 
Co. has enlarged the stock of their Atlanta 
warehouse to facilitate immediate ship- 
ment of all products to any part of the 
Southeast . . . Chicago Bridge & Iron Com- 
pany has opened enlarged sales offices in 
both San Francisco and Tulsa. . . Clark 
Equipment Company is expanding its 
new Construction Machinery Division 
plant in Benton Harbor, Mich., by 50%, 
as well as forming an international sub- 
sidiary, to be known as the Clark Equip- 
ment International, C. A., to consolidate 
the firm’s export functions . . . Pioneer 
Engineering Works, Inc., has purchased 
the Minneapolis-Moline plant in Minne- 
apolis as part of their $2,000,000 expansion 
program .. . ADDITIONS TO LINES 
OF EQUIPMENT: The Elgrader, motor 
grader attachment, has become the latest 
addition to the LeTourneau-Westing- 
house: line of earthmoving equipment. 
LeTourneau has agreed to purchase the 
entire output of Elgraders manufactured 
by the Reisser Corporation of Nebraska 

Ottawa Steel, a division of the 
ve A. Young Spring & Wire Corp., has 
purchased the assets of the Tracto-Lift 
Company of Kansas City, Mo. The 
principal product manufactured by the 
newly-acquired company is a heavy-duty 
fork lift truck specially designed for mov- 
ing bulky materials over rough or muddy 
terrain. .. ELECTIONS: The President 
of the Hyster Company, Ernest G. Swi- 
gert, was recently elected vice president of 
the National Association of Manufactur- 
ers. He becomes the first member from 
the Northwest to hold such a high post in 
the Association . . Alfred X. Baxter, 
grandson of the founder of J. H. Baxter & 
Co., is the new executive vice president of 
the recently merged associated companies 
of J. H. Baxter & Co... . The American 
Cast Iron Pipe Company has elected A. J. 
Herrmann as their executive vice-presi- 
dent, and J. W. MacKay as vice-president, 
sales manager and secretary of the com- 
pany... 


Did you know that 
The 


Societies 


Library 
can serve you by air mail 
and air parcel post? Over 
170,000 engineering texts, 
and files of every worth- 
while periodical are avail- 
able for further research to 
meet your specific needs— 
patents, design, research, 
construction, and manage- 
ment problems. Charges 
cover only the cost of the 
services and represent but 
a fraction of the value you 


will receive. 


The Engineering Societies Library 
$3 West 29th Street, New York 18, N. Y. 
Mr. Ralph H. Phelps, Director 
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For Instructions and Key to Abbreviations, see 
next page. Each member is entitled to 100 
free "Proceedings Papers’’ yearly, ordered 
from these pages, plus all papers of the Tech- 
nical Divisions in which he registers. The 
latter papers will be mailed automatically. To 
register, mail the enrollment form on page 125 
to Society Headquarters. Discussion of a paper 
will be received during the three full months 
following the month of issue. 


857. Some Aspects of Electronic Sur- 
veying in Offshore Areas, by G. A. Roussel. 
(SU) Electronic methods of surveying are 
finding increasing application for distance 
measurements and position fixing over water 
or inaccessible areas, particularly in the 
control of aerial photography and petroleum 
exploration operations. This paper de- 
scribes various electronic methods with 
consideration of range, accuracy, and the 
operating problems associated with those 
methods. 


858. Education of Civil Engineers: 
Need for Reconsideration, by L. E. Grinter. 
(BD) This paper reviews the recommenda- 
tions of the ECPD Committee on Evalua- 
tion of Engineering Education, of which the 
author was chairman. The Committee was 
charged with determining the changes 
needed in engineering education (1) to keep 
pace with the rapid advances that are oc- 
curring in science and (2) to provide the next 
generation with leaders who will be able to 
apply new scientific discoveries in a creative 
manner, 


859. Education of Civil Engineers: 
Training for Civil Engineering, by Benjamin 
A. Whisler. (BD) The present trend of 
engineering education is toward more tech- 
nical courses in the basic sciences narrowly 
pointed toward careers in research and de- 
velopment in the manufacturing industries. 
Because most graduates still go to field or 
office positions closely associated with the 
construction industry, increased attention to 
basic sciences at the expense of engineering 
courses is inappropriate for undergraduates. 
Present curricula, kept up to date in course 
content, are still most appropriate for the 
training of prospective civil engineers. 


860. Index to Proceedings, Volume 81 
(1955), by the Board of Direction. (BD) 
A subject and author index has been pre- 
pared for all Proceedings Papers published 
in 1955; the numbers covered are 583 to 
860. The subject headings used were taken 
from the names of the technical divisions of 
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the Society; other headings were added 
when deemed necessary. By use of the 
author index, it is possible to trace all the 
discussion that a paper has received. 


861. Rupture Surfaces in Sand under 
Oblique Loads, by Alfreds R. Jumikis. 
(SM) Some results obtained by the author 
from experimental research in psomma- 
mechanics made from 1939 to 1942 are re- 
ported. This research pertains to deforma- 
tion in soil—the shape of the shearing or 
rupture surface in dry sand soil caused by an 
obliquely loaded foundation model. The 
phenomena involved are examined, and 
relevant mathematical expressions are given. 
It is shown that the shearing surfaces can be 
represented by particular types of logarith- 
mic spirals, depending on the type of soil. 


862. Basic Concepts on the Compaction 
of Soil, by C. Y. Li. (SM) The soil com- 
paction process is considered on a rational 
basis, and basic concepts of the problems 
involved are presented. The law of con- 
servation of energy is employed to interpret 
how energy is spent. The influence of vari- 
ous factors on the behavior of a soil mass 
during compaction is explained. The “‘stage 
compaction” concept is introduced, and the 
effect of gravel content on the compaction of 
fine soil fractions is presented. 


863. Vibrations of Beams on Many 
Supports, by John W. Miles. (EM) The 
natural frequencies of a continuous beam 
resting on an arbitrary number of uniformly 
spaced supports are determined from a 
difference equation formulation. These fre- 
quencies fall in periodically spaced groups 
separated by spectral gaps of widths equal to 


American Society of Civil Engineers 
33 W. 39th St., New York 18, N. Y. 
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approximately half the interval between the 
natural frequencies of a single beam on a 
square root frequency scale. Wave propaga- 
tion along an infinite, periodically supported 
beam is discussed, and the phase and group 
velocities are evaluated as functions of fre- 
quency. 


864. Control of Underseepage, Missis- 
sippi River Levees, St. Louis District, CE, by 
C. I. Mansur and R. I. Kaufman. (SM) 
The paper contains descriptions of the under- 
seepage problem along Mississippi River 
levees and of procedures used to design 
seepage-control measures. Included are the 
investigations conducted, methods of seepage 
control, examples of design of control 
measures, and construction procedures used 
to install the control measures. 


865. Structural Rigidity in Calculating 
Settlements, by Samuel Chamecki. (SM) 
A solution for the problem of interaction 
between a structure and its foundation, 
based on a system of simultaneous equations, 
is systematized by a set of objective opera- 
tions. The method involves a simple system 
of successive corrections and is adaptable to 
any set of assumptions pertaining to the 
behavior of the soil. 


866. Penetration Tests and Bearing 
Capacity of Cohesionless Soils, by G. G. 
Meyerhof. (SM) From a comparison be- 
tween standard (dynamic) and static pene- 
tration resistances, a simple approximate 
correlation has been obtained for estimating 
the relative density and angle of internal 
friction of cohesionless soils. The proposed 
relationships are applied to determine the 
ultimate bearing capacity of footings and the 
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point resistance and skin friction of piles, 
and the results are compared with some field 
loading tests on plates and piles. 


867. Triaxial Shear Tests on Pervious 
Gravelly Soils, by Wesley G. Holtz and 
Harold J. Gibbs. (SM) This paper con- 
cerns a study of shear characteristics of 
pervious gravelly soils commonly used in 
earth embankments. Large-size triaxial 
equipment was used for tests providing in- 
formation on the relations of shear and (1) 
density, (2) amount of gravel, (3) gradation, 
(4) particle size, and (5) particle shape. 


868. Analysis of a Skew Diversion, by 
Wen-Hsiung Li. (HW) When a roadway 
intersects a relatively straight and stable 
stream at an acute angle, a common method 
of diversion involves a skew culvert with or 
without reduction of skew. When the 
culvert is put at a reduced skew, a ditch 
parallel to the roadway is often used. By 
the principles of engineering economics, the 
most economical location of skew culverts 
can be obtained, taking into account the 
relevant economic, hydraulic, and topo- 
graphical factors. The result of this analysis 
shows the relative importance of these fac- 
tors; it can be used as a guide to the eco- 
nomical design of skew diversions. 


869. A Direct Method for Model Analy- 
sis, by Norbert E. Landdeck. (ST) A 
structural model cut from a flat sheet of 
plastic is combined with SR-4 resistance-type 
strain gages to offer a rapid solution ot a 
statically indeterminate frame problem. 
The method of experimental stress analysis 
is described; it is considered practical for 
structural design problems involving short 
heavy members, frame members in which 
there are sudden changes in the depth of 
beams, or for the design of highly indeter- 
minate structures. 


870. On the Defiections of Bow Girders 
of Non-Circular Shapes, by Enrico Volterra. 
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(EM) Defiections of bow girders of non- 
circular shapes built-in at both ends are 
studied. Solutions are given in explicit form 
for cases in which the central line of the 
curved beam is a cycloid, a catenary, or a 
parabola and the external forces are uni- 
formly distributed along the length of the 
beam. Curves of the deflections, angles of 
twist, and bending and twisting moments are 
presented and compared with the correspond- 
ing values for the circular bow girder. 


871. Control of Highway Access: Ex- 
periences in New York, by B. D. Tallamy. 
(HW) Experience with the New York 
Thruway has shown how limited-access high- 
ways foster safety, save travel time, reduce 
wear and tear on vehicles and drivers, relieve 
traffic on parallel roads, and promote as- 
tounding economic development of the area. 
More superhighways are needed across the 
nation; the immediate problem is how to 
finance them. 


872. Control of Highway Access: Eco- 
nomic Effects of the Gulf Freeway, by D. C. 
Greer. (HW) This paper reviews some of 
the conclusions drawn from investigations of 
the economic effects of limited-access facili- 
ties on adjacent properties and presents a 
detailed account of the method of approach 
and conclusions of an economic survey of a 
freeway in Texas. The increase in land 
values of adjacent properties after a period 
of five years is evaluated. 


873. Control of Highway Access: Ex- 
periences in Indiana, by Carl E. Vogelgesang. 
(HW) This paper covers the experience 
leading to the adoption and use of control of 
access in Indiana. There are described the 
measures taken in an effort to handle traffic 
satisfactorily on the state highway system 
through the construction of by-passes and 
dual lane pavements. High points of the 
legislative acts are quoted, and the benefits 
of controlled access are enumerated as well 
as the conclusions reached. 
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874. Control of Highway Access: Ex- 
periences in Los Angeles, by Hugo H. 
Winter. (HW) This paper examines 
briefly the history of the freeway system in 
the Los Angeles metropolitan area, the 
accomplishments in construction of the units 
of the system, the direct and indirect benefits 
already derived from the completed units, 
and the benefits to be obtained from a com- 
pleted integrated system of freeways. 


875. Control of Highway Access: User 
Benefits in California, by Ralph A. Moyer. 
(HW) An analysis is given of the user 
benefits resulting from the early completion 
of the freeways with full control of access in 
California. The analysis is an important 
consideration in determining the economic 
justification of the system. It is shown that 
estimated user benefits in the first ten years 
amounted to $1 billion, which is an amount 
greater than the total interest for thirty 
years on the investment, and over a thirty- 
year period the estimated benefits are almost 
$8 billion—more than double the total in- 
terest and principal required to finance the 
system 


876. Discussion of Proceedings Papers 
604, 674, 818. (EM) D. Ross closure to 
604. H. J. Cowan on, and B. Bresler and 
K. S. Pister closure to, 674. Corrections to 
818. 


877. Discussion of Proceedings Papers 
500, 596, 783. (HW) No closure to 500. 
J. H. Moore closure to 596. G.H. Matthes, 
E. W. Lane, and C. F. Izzard and J. N. 
Bradley on 783. 


878. Discussion of Proceedings Papers 
588, 734, 762, 763, 764, 786, 809, 828. (ST) 
R. B. B. Moorman closure to 588. J. J. 
Polivka on 734. J. J. Polivka on 762. 
J. J. Polivka on 763. J. R. Benjamin on 764. 
E. G. Peterson, M. A. Roose, H. P. Budgen 
on 786. J. R. Benjamin on 809. G. V. 
Berg on 828. 


KEY TO TECHNICAL 
DIVISION SPONSORSHIP 


(AT) Air Transport 

(CP) City Planning 

(CO) Construction 
(EM) Engineering Mechanics 

(HW) Highway 

(HY) Hydraulics 

(IR) Irrigation and Drainage | 
(PO) Power 

(SA) Sanitary Engineering 

(SM) Soil Mechanics and Foundations 
(ST) Structural 


(WW) Waterways 


(SU) Surveying and Mapping | 
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Professional Services 


Listed alphabetically by states 


EWIN ENGINEERING 
CORPORATION 
Consulting Engineers 

Reports, Appraisals, Esti- 

es and Management Surveys, Port 
Fecilitics, Industrial Plants, 
Bridges and Structures 
Generel Offices Mobile, Ala. 


PAFFORD, JONES & WHITE 


Surveying Consultants 


First Order Geodetic Surveys 
Precision Photogrammetric Mapping 
5328 Hollywood Boulevard 
Los Angeles 27, California 


PALMER & BAKER, INC. 
Consulting Engineers and Architects 
Tunnels — Bridges — Highways — Air- 
| — Industrial Buildin s — Harbor 
tructures — Soils, Materials & Chemical 

aboratories 
New Orleans, La. 
Y, ad 


Mobile, Ala. 


MAURSETH & HOWE 
Foundation Engineers 
Soil Investigations—Laboratory Testing 
‘onsultants—Engineering Geology 
Construction Supervision 


Offices and Eastern 
Laboratories: Associate: 

2601 South HillSt. George R. Halton 
Los Angeles 7, Calif. Newark, N. J. 


BALLOFFET & CUENCA 
Civil Engineers 


Dams, Irrigation, Power Plants 
Sanitation, Surveys, rology 


Charcas 1887 Buenos Aires, Argentina 


ROBERT G. WATSON 
Consulting Engineer 
Industrial Plants, Warehouses, Grain Ele- 
vators, Bridges, Steel and Reinforced, 
Concrete, Complete Design, Supervision 
Reports. 
2498 Yonge Street, Suite 20-21 
Toronto, Canade 


JOHN S. COTTON 

Consulting Engineer 
Hydroelectric, Irrigation, water supply, 
and multiple purpose projects, flood ond 
erosion control, river basin development 
planning, dams and their foundations, tun- 
nels, marine structures, valuations, rates. 


24 Evergreen Drive, Kentfield, Calif. 


DAMES & MOORE 
Soil Mechanics Engineering 


Los are sa © San Francisco @ Portland 
Seattle @ Salt Lake City ¢ Chicago 
New York @ Atlanta ¢ London 


General Offices, 816 West Fifth Street 
Los Angeles 17, Calif. 


FAIRCHILD 
AERIAL SURVEYS INC. 
Aerial Photography @ Contour Maps 


Airborne Geophysical Surveys 
Highway Maps @ City Maps 


224 E. 11th St., Los Angeles 15 
New York @ Chicago ¢ Atlanta ¢ Boston 


USE THIS PROFESSIONAL 
CARD DIRECTORY 


Participation is restricted to 
consulting engineering firms 
operated or controlled by 


ASCE members. 


INTERNATIONAL 
ENGINEERING COMPANY 


Engineers 


Investigations—Reports—Design 
Procurement—field Engineering 
Domestic and Foreign 


74 New Montgomery St. 
San Francisco 5, California 


INC, 


KAISER ENGINEERS 


Division of Henry J. Kaiser Company 
ENGINEER - CONTRACTOR 
Investigations - Reports - Valuations 
Design - Construction 
Twinoaks 3-4600 
1924 Broadway Oakland, Calif. 


HAROLD HOSKINS & ASSOCIATES 
(Successors to Scott & Scott, Inc.) 


Consulting Engineers 
Sewers and Sewage Treatment 


Paving Water Supply Drainage 
Bridges Airports Reports 
Power Plants urveys 


1630 a St., Lincoln 8, Nebr. 
725-9th ., Greeley, Colorado 


DUVAL ENGINEERING & 
CONTRACTING CO. 


General Contractors 
FOUNDATION BORINGS 
For Engineers and Architects 


Jacksonville Florida 


RADER ENGINEERING CO. 


Water Works, Sewers, Refuse Disposal, 
Ports, Harbors, Flood Control, Bridges, 
Tunnels, Highways, Airports, — 

Foundations, Buildings, Reports 


111 N.E. 2nd Avenue Miami, Florida 


ALVORD BURDICK & HOWSON 
Consulting Engineers 
Water Works, Sewerage, Water Puri- 


fication, Sewage Treatment, Flood Relief, 
Power Generation, Drainage, Appraisals. 


20 North Wacker Drive, Chicago 6, Ill. 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving Power Plants, Appraisals, Re- 


ports, Traffic Studies, ‘Airports, Gas and 
Electric Transmission Lines 


1 East Ohio Street, Ch 11, Ml. 
934 indiana St., Ind. 


DeLEUW, CATHER & COMPANY 
Consulting Engineers 


Transportation, Public Transit and 
Traffic Problems 
Industrial Plants, Grade Separations, 


xpressways, Tunnels, Municipa 
Works 


150 N. Wacker Drive, 79 McAlister St. 
Chicago 6, lil. San Francisco 2 


GREELEY AND HANSEN 
Samuel A. Seton. Paul E. Langdon, 
Thomas M. Niles, Kenneth V. Hill, 
amuel M, Clarke 
Richard H. Gould 
Water Supply, Water Purification, Sewer- 
ase, Sewage Treatment, Refuse Disposal. 
Industrial Wastes 


220 S, State Street, Chicago 4, Ill. 


C, MARTIN RIEDEL 
Consulting Engineer 
Chemical Soil Solidification Engineering 
or 
Tunnels, Shafts, Mines, Foundations, 
Underground Structures 


7650 S. Laflin St. Chicago 20, Ill. 
Tel.: Vincennes 6-6022, -23 


HARZA ENGINEERING COMPANY 


Consulting Engineers 
Calvin V. Davis E. Montford Fucik 
Richard D. Harza 


Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 


400 West Madison Street, Chicago 6 


HAZELET & ERDAL 
Consulting Engineers 
Bridges—Foundations 

Expressways—Dams—Reports 
Monadnock Block, Chicago 


405 Commerce Bidg., Louisville 
Dixie Terminal Bidg., Cincinnati 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Municipal Improvements Sewerage 
Power Development Water Systems 
Traffic Surveys Industrial Plants 
Flood Control Recreational Facilities 
Airports Investigations and Reports 
805 East Miller Street 
Springfield, Illinois 


SOIL TESTING SERVICES, INC. 
Conguiing Engineers 


. Me 
John P. Gnaedinger 
Soil Investigations 
dati clabi, 


and Design 
Laboratory Testing 
3521 N. Cicero Ave., Chicago 41, 
621 Lake View Ave., Milwaukee, wis 
1105 E. James St., Portland, Michigan 


NED L. ASHTON 


Consulting Engineer 


Bridges, Swimming Pools, Welded 
Structures & Foundations, Design 
& Strengthening 


820 Park Road, lowa City, lowe 


STANLEY 
ENGINEERING COMPANY 
Consulting Engineers 


327 S. LaSalle Street Hershey Building 
Chicago 4, Illinois Muscatine, lowa 


0 | am already enrolled 
or 

(1 I wish to be enrolled 

in the 


Division and receive auto- 
matically the Journal of 
that Division. 


TECHNICAL DIVISION 


ENROLLMENT 
FORM 


American Society of Civil Engineers 
33 West 39th Street 
New York 18, New York 


In addition, | wish to be 
enrolled in the 

Division and receive auto- 
matically the Journal of 
that Division. 


(Enrollment becomes effective 30 days after receipt of this form) 


(Signature) 


(Please print name) 


(Membership grade) 


PLEASE PRINT MAILING ADDRESS ONLY 


(Number and Street) 


(City) 


(State) 
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Professional Services 
Listed alphabetically by states 


COMPANY 
SOIL 


Soil Borings Laboratory Tests 
Foundation Analyses 


3635 Airline Highway 
New Orleans 20, La. 


JACKSON & MORELAND, INC. 
Engineers and Consultants 
Design and Supervision of Construction 
Reports—Examinations—Appraisals 
Machine Design—Technical Publications 


Boston New York 


A. L. ALIN 
Consulting Engineer 
5927 N. 24 St. 


Dams, Hydroelectric Power 
Flood Control 


FROMHERZ ENGINEERS 
Structural—Civil—Sanitary 
Four Generations Since 1867 

Water Supply, Sewerage, Structures, 

Foundations, 
Industrial Waste Disposal 
Investigations, Reports, Plans and 
Specifications, Supervision 
816 Howard Avenue 
New Orleans 


METCALF & EDDY 


Invest Reports Design 
of Construction 
Operation 
Menegenent Valuation Laboratory 
Statler Building 
Boston 16 


RGER ASSOCIATES 
Consulting Engineers 

Studies Design Supervision 

Airfields 

Foundations 


East Orange, N. J. 
227 Pine Street Harrisburg, Penne. 
Baltimore, Md. 


MADDOX AND HOPKINS 
Engineers & Surveyors 


Plane and Geodetic Surveys 
Topographic Maps — Photogrammetry 
Highweys, Utilities, Structures 


8506 Dixon Ave. Silver Spring, Md. 


WHITMAN, REQUARDT 
AND ASSOCIATES 


Engineers 


Sewerege and Water Systems, Hi " 
Airports, Industri ‘ and 
Cite 

Reports — igns — Specifications — 
Supervision 


1304 St. Paul Steet, Baltimore 2, Md. 


CLARKSON ENGINEERING 
COMPANY, INC. 


highway, Bridges, Structures, Air; 
Dams, Traffic Surveys, Reports, med 
front Facilities 
285 Columbus Avenue 
Boston 16, Massachusetts 


CRANDALL DRY DOCK 
ENGINEERS, INC. 


Dry Docks, Floati Docks, 


BENJAMIN S, SHIENWALD 


Architectural Consultants 
on 
Engineering Projects 
Design—Supervision—Reports 


85 South Street, Boston 11, Mass. 


GREER ENGINEERING 
ASSOCIATES 
Foundation Designs and Analyses 
Airphoto Soils and Geological Mapping 
Undisturbed Sample Borings 
Field and Laboratory Soil Tests 
Geological Studies for Engineering 
Projects 
Earth Dam = and Control 
98 Greenwood Ave., Montclair, N. J. 


HARDESTY & HANOVER 
Consulting Engineers 

Long Span and Movable Bridges, Han- 
over Skew Bascule, Grade Eliminations, 
Foundations, Expressways and Thruways, 

er Structures, Supervision, Ap- 
praisals, and Reports. 
101 Park Avenue, New York 17, N. Y. 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 
Harbors, Piers & Bulkheads, Drydocks 
Foundations, Soil Mechanics, Industrial 
Plants, Water Supply, Flood Control, 
Airports, Highways, Bridges, Power, 
Sanitary & Industrial Waste Disposal 
27 William Steet New York 5, N. Y. 
Fidelity Phila. Trust Bidg., Philadelphia 


HAZEN & SAWYER 
gineers 
Richard Hazen Alfred W. Sawyer 
Water Supply and Sewage Works 
Drainage and Flood Control 
Reports, Design, Supervision of 
‘onstruction and Operation 
Appraisals and Rates 


122 East 42nd St., New York 17, N. Y. 


The Thompson & Lichtner Co., Inc. 
Civil and Industrial Engineers 


Design, Supervision, Testing, 
Engineering and Production Studies. 
Structures, Tunnels, Airports, 

Highways, Foundations. 


Office and Leboratory—Brookline, Mass. 


THOMAS WORCESTER, INC, 


Highways and Bridges 
aterfront Facilities 

Industrial Developments 

Structures of all types 


85 State Street, Boston 9, Mass. 


BLACK & VEATCH 
Consulting Engineers 


Water—Sewage—tlectricity—industry, 
Reports, Design Supervision of Construc- 
tion Seesioaions, Valuation and Rates. 


4706 Broadway Kansas City 2, Mo. 


IRVING B. CROSBY 
Consulting Engineering Geologist 
Investigations and R 
Dems, Reservoirs, Tunnels, od 
Groundwater Supplies end Resources 
Non-Metallic Minerals 


6 Beacon Street 
Boston 8, Massachusetts 


BURNS & McDONNELL 
Consulting and Designing Engineers 


Kansas City 13, Mo. P.O. Box 7088 


DUFFILL ASSOCIATES, INC. 
Consulting Engineers 
80 Boylston St., Boston 16, Mass. 


. Farwell " 
Howard J. Williams 


Airports—Bridges—Turnpikes 
Water Supply, Sewerage and Draina 
Port & Terminal Works—Industrial Bidgs 


Boston New York 


GUNITE CONCRETE & 
CONSTRUCTION COMPANY 
Engineers—Cement Gun Specialists— 
Contractors 
Linings, Encasing, Insulating, Repesiring, 
Fireproofing, New Construction 
1301 Woodswether Rd., Kansas City 5, 
2016 West Walnut, Chicago 12, Illinois 
3206 Houston, ‘Houston 9, Texas 
3545 Lindell Bivd., St. Louis 3, Mo. 
Milwaukee and Twin Cities—Denver— 

New Orleans 


SVERDRUP & PARCEL, INC. 
Consulting Engineers 


Bridges, Structures and R 
Engineering 
Syndicate Trust Bidg., St. Louis 1, Mo. 
220 Bush Street, San Francisco 4, Cal. 


EDWARDS, KELCEY AND BECK 
Consulting Engineers 


Reports, Design, Supervision, 
Subways, Expressways, Traffic, Parking, 
Harbor Works, Bridges, Tunnels, — 


B. K. HOUGH 
Consulting Engineer 
Soil & Foundation Engineering 
Site Investigation, Soil estes. Design 
Analysis vor ae works, | Foundations and 


Housing and Industrial D 


Newark, N. J. 
New York Philedelphia Boston 


121 E. Seneca St. ithaca, New York 


PORTER, 
McCRE 


Consulting Engineers 
Airports—H D. ms—Structures 


5 Frelinghuysen Newark 5,N.J. 

$568 Wen Le yon, 4 
os An 

516 Ninth Sacramento 14 

St., San 5, Calif. 


AMMANN & WHITNEY 
Consulting Engineers 


Design and Construction Supervision of 
Bridges, Hishweys, Expressways, Build- 
ings, Special Structures, Airport Facilities 

76 Ninth Avenue New York 11, N. Y. 
724 E. Mason Street Milwaukee 2, Wisc. 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 
Consulting Engineers 
Bridges, Structures, Foundations 
xpress Highways 
Administrative Services 
1805 Grand Avenue 55 Liberty Street 
Kansas City 6, Mo. New York 5, N. Y. 


KING a GAVARIS 
Consulting Engineers 


Bridges Highways Toll Roads 
—Arterials—Foundations— 
Reports Investigations Surveys 
Supervision of Construction 


425 Lexington Ave. New York 


BOGERT AND CHILDS 
Consulting Engineers 
Clinton L. Bogert Fred S. Childs 
Ivan L. Bogert Donald M. Ditmars 
Robert A. Lincoln Charles A. Manganaro 
William Martin 
Water and Sewage Works @ Refuse Dis- 

pees! © Drainage @ Flood Control @ 
ighways & Bridges Aithelds 
145 East 32nd St., New York 16, N.Y. 


LEGGETTE, BRASHEARS 
& GRAHAM 


Consulting Ground Water Geologists 
Supply, Salt Water Problems, 
ec 


Dewatering, harging, Investigations, 
Reports. 


551 Fifth Avenue, New York 17, N. Y. 


BOWE, ALBERTSON & ASSOCIATE 
Engineers 


Sewage and Water Works—Industrial 
Wastes — Refuse Disposal — 


LOCKWOOD, KESSLER 
& BARTLETT, INC. 
Engineers Surveyors 


Civil Engineering | 


Projects—Industrial Buildings—Reports 

Plone — Specifications — Supervision of 

ion an ti Valuation 
Laboratory Service 


110 William Street, New York 38,N. Y. 


FRANK L. EHASZ 
Consulting Engineer 
Expressways, Bridges, 
Bulgin, Bor Development, Airports, 


Dams, Flood Control, Tunnels, 
Sewerage, Water Supply 


40-29 27th Street 
Long Island City 1, N. Y. 


Reports 
and Designs, Supervision of gn 
Codestral. G odetic, Topographic & 
Engineering Photogrammetric 

Engineering and Mapping 


375 Great Neck Rd., Great Neck, N. Y. 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 


Consulting Engineers 


Foundations for Gulding. Bridges and 
Dams, Tunnels, Bulkheads, Marine c- 
tures, Soil Studies and Tests, Reports, 
Design and Supervision. 


420 Lexington Arey New York 17, 
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EUSTIS 

FOUNDATION A 
MECHANICS INVESTIGATIONS 

Onehe, Nebrese 
2 

fa 

— 

Investigation, Reports, Design 
238 Main St., Cambridge 42, Mass. 

FAY, SPOFFORD a THORNDIKE | 
Engineers 
Bion A. Bowman _Williem L. Hyland 

je 


Professional Services 
Listed alphabetically by states 


Engineers 
Bridges, 
Subways, Harbor 
Canals, Traffic, Parking 
Transportation Reports, Power, 
Industrial Buildings, | Housing, 
Sewerage and ‘ater Supply. 


51 Broadway New York 6, N. Y. 


E. LIONEL PAVLO 
Consulting Engineer 
Bridges, H 
tion, Public Works, Airports 


7 E, 47th St. New York 17, N. ¥. 


COLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Malcolm Pimie, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 

and Operations 
‘aisals and Rates 


25 W. 43rd New York 36, N. Y. 


THE PITOMETER ASSOCIATES, INC. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
eter Measurement and Special 


FREDERICK SNARE CORPORATION 
Engineers-Contractors 


Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 


233 Broadway, New York 7, N. Y. 
San Juan, P. R. 


Havana, Lima, Peru 
Bogota, Colombia Caracas, Venezuela 


D. B. STEINMAN 
Consulting Engineer 


Design Re- 


117 Liberty Steet, New York 6, N. Y. 


TIPPETTS-ABBETT- 
McCARTHY-STRATTON 
Engineers 
Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels 

ways—Railro. 

Subways, Airports, Traffic, Foundations 
Water Supply, Sewerage, Reports 
Design, Supervision, Consultation 

62 West 47th Street, New York City 


THE 


J, G. WHITE ENGINEERING 
CORPORATION 


Engineers & Constructors 


CAPITOL ENGINEERING 
CORPORATION 
jement 


N_ AND SURV! 
AND 


NNING 
BRIDGES TURNPIKES DAMS 
Executive Offices 
w 
Dallas, exes 
GANNETT FLEMING CORDDRY & 
CARPENTER, INC. 
Engineers 
Dome. Vou Sewa pe, 
‘aste and Garbage Dis ways 
idges and Airports, Taf ic and Parking 
App end Reports. 
[HARRISBURG, PENNA. 


Philadelphia, Ps. 
etek, Fle. Pleasantville, N.J. 
GILBERT ASSOCIATES, INC. 


Engineers and Consult. 
Surveys — Design — Supervision 
Sanitary Engineering 


Industrials and Utilities 
estic and Foreign 


607 Washington St. 
Reading, Pa. 
New York — Washington 


G. G. GREULICH 
Consulting Engineer 
Investigations, Reports, Advice. 
Cofferdams, Bulkh Piers, 
Bridge Decks, Bank 
Steel Product 


Consulting Engineers 


Water Works Sewerage, Drainage, Ref- 
use Incinerators, Industriel Wastes, City 
Planning 


50 Church Street, New York 7, N. ¥. 


Des — Construction — Reports 
Location Surveys — & 
Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oakland 
\ Houston Seattle 

os 


PRAEGER-KAVANAGH 


Engineers 


126 East 38th St., New York 16, N. Y. 


SEELYE STEVENSON VALUE & 
KNECHT 


CONSULTING ENGINEERS 


Richard E. Dougherty, Consultant 


Plants 
ea ngi ing 
Structural Mechanical Electrical 


101 Park Ave. New York 17,N. Y. 


HAVENS AND EMERSON 
A 


W. L. Havens . A. Burger 
J. W. H. H. Moseley 
F. E. S. Ordway 


Palocsa Or 
Freak Tolles, 
Consulting Engineers 
Water, Sewerage, Garbage, Industrial 
Wastes, ratories 
Leader Bidg oolworth BI 
Cleveland 14, Oo. New York 7, N. 


THE OSBORN 
ENGINEERING COMPANY 
Designing—Consulting 


Industrial Plants Office Buildings 
tadiums Grand Stends Field Houses 
Bridges Garages Laboratories 


7016 Euclid Ave. Cleveland 3, Ohio 


SEVERUD-ELSTAD-KRUEGER 
Consulting Engineers 


Structural Design—Supervision—Reports 
Buildings—Airports—Special Structures 


415 Lexington Ave., New York 17,N.Y. 


ALBRIGHT & FRIEL INC. 
CONSULTING ENGINEERS 
Water, sewage , Industrial Wastes and 
roblems, City Planning, 

wers, Bridges and Airports, Dams, 
rsh} ‘ontrol, Industrial Buildings, In- 
vestigations, Reports, Appraisals and 
Rates Laboratory For Chemical & Bacteri- 
ological Analyses Complete Service on 
Design and upervates of Construction. 
THREE PENN CENTER PLAZA 
ADELPHIA 2, PA. 


SINGSTAD & BAILLIE 
Consulting Engineers 
Ole Singstad David G. Baillie, Jr. 


Tunnels, Subways, Hi 
Foundations, Parking 
Investigations, Reports, Design, 
Specifications, Supervision 
24 State St. New York 4, N. Y. 


MICHAEL ety JR., INC. 
The Baker 


Civil Engineers, Plemers, and and Surveyors 
Systems—W ater ks Desi end 
ration—City unicipal 
ES Types of Surveys 
“Tone ice: Rochester, Pa. 


Jackson, Miss. Harrisburg, Pa. 


80 Broad St., New York 4, N. Y. 609 Gateway Center 140 Stanwix St. 
New York, 50 Church St. Pittsburgh 22, Pa. 
ALEXANDER POTTER ASSOCIATES THE AUSTIN COMPANY 


Industrial Plants—Warehouses 
Commercial Buildings—Office Buildings 
Laboratories—Steel and Reinforced 
Concrete Design—Supervision 
Reports 
1150 Century Bidg., Pittsburgh 22, Pe. 


Cc. W. RIVA CO. 


Edgar P. Snow John F. Westman 
Highways, Bridges, Tunnels, Ai 
Sewerage, Water Si Soil 

‘eports, Design and 


511 Westminister St. Prov. 3, R. I. 


JACK R. BARNES 
Consulting Ground- Water Engineer 


luati 


of 
Underground Water Supplies 


308 W. 15th St. Tel. 7-5407 
Austin, Texas 53-4751 


ENGINEERS TESTING 
LABORATORY, INC. 
Foundation and Soil Mechanics 
Investigations 
Soil Borings Laboratory Tests 
Foundation Analyses Reports 


3313 Main St. Houston, Texas 


WILLIAM F. GUYTON AND 
ASSOCIATES 


Consulting Ground- Water Hydrologists 
Underground Water Supplies. 
Investigations, Reports, Advice. 

307 W. 12th St. 3301 Montrose Bivd. 

Austin 1, Texas Houston 6, Texas 

Phone: GR 7-7165 Phone: JA 2-9885 


LOCKWOOD & ANDREWS 
Consulting Engineers 
Industrial Plants, Harbors, Public Works 
Roads, Airports Structures, Earthworks 
Mechanical & Electrical 
Reports—D: 
Surveys— Valuations 


Corpus Christi-Houston-Vietorla, Texas 


JUSTIN & COURTNEY 
Consulting Engineers 
Joel B. Justin Neville C. Courtney 
Dams and Power Problems 


Hydro Electric Developments 
Foundations 


121 S. Broad St. Philadelphia 7, Pa. 


MORRIS KNOWLES INC. 
Engineers 
Water Supply and Purification 
Sewerage and Sewage Disposal 
Valuations, Laboratory, City 
Planning 


1312 Park Bidg., Pittsburgh 22, Pe. 


H. A, KULJIAN & COMPANY 
Engineers and Architects 
Power Plants (steam, hydro, diesel) 
Industrial Buildings © Army & Navy 
Installations @ Airports, Hangers 
Water & Sewage Works 
Design. Investigations. Reports . Surveys 
1200 NO. BROADST. PHILA. 21,PA. 


MODJESKI AND MASTERS 
Consulting Engineers 
F. M. Masters 
G.H + Rene J. R. Glese 
C. W. Hans H. J. Engel 
Design os Construction 


ction and Reports 
Bridges tructures and Foundations 
State St. Bi Philadelphie, Pe. 
Herrisburg, Pa. New Orleans, Le. 


McCLELLAND ENGINEERS 
SOIL & FOUNDATION CONSULTANTS 


INVESTIGATION @ REPORTS 
SUPERVISION @ BORINGS & TESTS 


2649 N. Main Houston 9, Tex. 


NATIONAL SOIL SERVICES 


Consulting Engineers 


Soils—Foundati water 
Ralph F. Reuss Ray E. Hurst 
Soil Borings Laboratory Tests 


Foundation Analyses and Reports 
Groundwater E and E 


M & M Building Houston, Texas 


Vv. L. MINEAR 
Consulting Engineer 
Pressure Grouting, Foundations 
Tunnels, Shafts. 
Telephone 83W 
226 N. 100 East St. St. George, Utah 


USE THIS PROFESSIONAL 
CARD DIRECTORY 
Participation is eee to con- 
sulting engineering firm ited 
or controlled by heennate of the 


American Society of 
Civil Engineers 
Your card should be among them 
Write Today For Rates. 
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PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
i SEWER SYSTEN R WORKS 
luc- 
| 
Malcolm Pimie Emest W. Whitlock : 
Robert D. Mitchell Carl A. Arenander j 
4 


Index to Advertisers 


Acker Drill Company, Inc. 

Aero Service Corporation 

Wm. Ainsworth & Sons, Inc. 
Allis-Chalmers Manufacturing Company 
American Marietta Company . 
American Pipe & Construction Co. 
Armco Drainage & Metal Products, Inc. 


Rethich Steel C p 
Boeing Airplane Company 
Borden Metals Products Company 
Brown & Brown, Inc. 


Cast Iron Pipe Research Association 
Caterpillar Tractor Co. 

Cement Gun Company . . 
Chemical Soil Solidification Co. 
Chicago Bridge & Iron Company . . 
Chicago Pump Company 
Columbia-Geneva Steel Division 
Concrete Reinforcing Steel Institute 
Connors Steel Division. . 


Drilled-in Caisson Corporation 


Economy Forms Corp 
Edo Corporation 
Eimco Corporation 


Fairchild Aerial Surveys, Inc 

Fennel Instrument Corp. of America 
L. B. Foster Co. 

Franki Foundati 


Advertising Manager 
James T. Norton 


Advertising Production Manager 


Shirley J. Barland 
33 West 39th Street, New York 18, N. Y. 


Representatives 


EASTERN 


® ROBERT S. CYPHER 
33 West 39th Street, New York 18, N. Y. 


MID-WESTERN 


© DwIGHT EARLY AND SONS 
100 North La Salle St., Chicago 2, Ill. 


WESTERN 
® McDoONALD-THOMPSON COMPANY 


625 Market St., San Francisco 5, Calif. 
37 West Sixth St., Los Angeles 5, Calif. 


National Blidg., 1008 Western Ave., Seattle, Wash. 


3217 Montrose Boulevard, Houston 6, Texas 
Colorado National Bank Bldg., Denver 2, Colo. 


Gahagan Dredging Corp 
Gar-Bro Manufacturing Co. 
C. L. Guild Construction Co. 
W. & L. E. Gurley 


Haven-Busch Company 


The Ingalls lron Works Company 
International Harvester Company 
Irving Subway Grating Co., Inc. 


Johns-Manville Corporation 


Kern Instrument, Inc. 
The Kinnear Mfg. Co. 
Klemp Metal Grating Corporation 


The James Leffel & Co 

Leupold & Stevens Instruments, Inc. 
Link-Belt Company 

Lock Joint Pipe Company 

Lone Star Cement Corporation 


The Master Builders Co 
Mayo Tunnel & Mine Equipment 
Moretrench Corporation 


National Pool Equip 

Naylor Pipe Company 

Newport News Shipbuilding & Dry Dock Company . . . . 
North American Aviation, Inc. 


Pennsylvania Drilling Co. 
Pittsburgh-Des Moines Steel Co. 
H. K. Porter Co., Inc... . 
Portland Cement Association 


Ranney Method Water Supplies, Inc. 
Raymond Concrete Pile Co. 
Reynolds Metals Co 


The Salem Tool Company 

Sika Chemical Corp 

S. Morgan Smith Co 

Solvay Process Division, Allied Chemical & Dye Corporation 
Sonoco Products Company 

Spencer, White & Prentis, Inc. 

Sprague & Henwood, Inc 

John W. Stang Corporation 

Superior-Lidgerwood-Mundy Corp. 

Symons Clamp & Mfg. Co. 


Tennessee Coal & Iron Division 
The Texas Company 


Union Metal Manufacturing Co 

United States Pipe and Foundry Co 

United States Steel Corporation - 2nd cover, 26 and 27 
United States Steel Export Company 26 and 27 
Universal Atlas Cement Company 2nd cover 
Universal Form Clamp Co 


Warren-Knight Co 

C. H. Wheeler Manufacturing Company 
David White Company 

Wild Heerbrugg Instruments, Inc. 

R. D. Wood Company 


Yuba Manufacturing Co. 
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Tennessee Highway Department Tunnel, “Missionary Ridge, near Chetioncege, 
Tenn. Engr. '—Peerson & Hedman, Chattanooga. Contr.—Codell Construction Co., 
Winchester, Ky. Pozzolith Ready - Mixed Concrete supplied 
Concrete Co., Chattanooga. 


POZZOLITH employed 
for Optimum Concrete Performance 


Pozzolith was used in the construction of this highway tunnel 

POZZOLITH... to ko to - to reduce water substantially, yet maintain proper concrete 

workability for easy placement by pumping. Results were 

* lowest possible required strength, with economy, plus minimum shrinkage, 
unit water content necessary for tunnel work. 


+ deen | of Engineers employ Pozzolith with confidence—to better control 
close control o concrete quality— because: 


entrained air... 1. proved performance...115 million cubic yards of 
placing consistency... cencrete produced with Pozzolith for all types of jobs. 


rate of hardening 2. applied know-how...more than 75 skilled Master 


Builders’ field technical men for product-use con- 
reduced costs 


..and with these end results: 3. available everywhere...over 1000 ready-mix and 
greater durability, lower per- job-site plants now producing concrete with Pozzolith. 


bility, reduced shrinkage, 
Ask us to demonstrate the advantages of Pozzolith for your 


creased bond-to-steel. project. 


MASTER 


Division of American-Marietta Company 


B 
oy 
i 


SECOND BEST! 


Only when the 
perfect pipe 
is invented. 


The dream pipe for which all engineers pray would 
be light as a feather, indestructible, pliable enough 
to bend around obstructions, and 
would be installed by a magical machine that digs the 
trench and extrudes, lays and backfills the pipe. 
Needless to say, this will be in the far distant 
future. Until such a dream pipe is invented, 
water works officials and engineers are 
specifying the next best pipe— 
LOCK JOINT CONCRETE PRESSURE PIPE. - 
It comes the closest to realizing 
their ideal specifications: long life 
at top carrying capacity because 
it never corrodes nor tuberculates; 
great strength to withstand 
internal pressure and exterior 
loading; versatility to meet the 
most difficult laying conditions, 
and minimum maintenance 


requirements over the years. 


AZ, 
: A \ 
JOINT PIPE co. 
Sales Offices: Chicago, Ill. + Columbia, S.C. + Denver, Col. + Detroit, Mich. + Hartford, Conn. + Kansas City, Mo. Ss 
Pressure Water Sewer REINFORCED CONCRETE PIPE Culvert Subaqueous 


